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* NOTICES * 

iTPO and NCIPX are not 
damages caused by the 



responsible for any 

use o£ this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The control light of the wavelength to which said optical element induces the optical element 
which consists of an optical responsibility constituent is irradiated. In the optical control approach of 
performing said signal luminous-intensity modulation and/or luminous-density modulation which penetrate 
said optical element by changing reversibly the permeability and/or refractive index of signal light in a 
different wavelength band from control light So that said control light and said signal light are completed 
respectively, it may irradiate to said optical element and the fields where the photon density near [ each ] the 
focus of said control light and said signal light is the highest may overlap mutually in said optical element It 
is the optical control approach which has arranged the optical path of said control light and said signal light, 
respectively. Furthermore, the optical control approach characterized by said optical element consisting of 
the optical responsibility constituent containing at least one kind of an anthraquinone derivative expressed 
with the naphthoquinone derivative and/or the following formula [5] which are expressed with either of [4] 
from the following formula [1]. 
[Formula 1] 



CI 1 




RN2 



(It is under [ formula [1] ] setting. RNl thru/or RN6) respectively - the [ a hydrogen atom and ] - the 
compound of IV group element (C, Si, germanium, Sn, Pb) - the [ the compound of the Vth group element 
(N, P As, Sb, Bi) and ] - the compound of VI group element (O, S, Se, Te, Po) - the [ or ] - the univalent 
substituent drawn from a VII group element (F, CI, Br, I) — expressing — these substituents — mutual — 
difference ~ a case and the case where two adjoining substituents join together mutually and form a ring are 
included. 
[Formula 2] 

RN12 O 

R N 1 0 "''''^^''''^Y^^^^^-R N 7 
RNg RN8 

(RN7 thru/or RN12 are [ be / it / under / formula [2] / setting ] synonymous with RNl in a formula [1] 
thru/or RN6.) 
[Formula 3] 
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RN18 O 




O RN15 



(RNl 3 thru/or RNl 8 are [ be / it / under / formula [3] / setting ] synonymous with RNl in a formula [1] 
thru/or RN6.) 
[Formula 4] 

PN23 pN24 




- LAI 



(RNl 9 thru/or RN24 are [ be / it / under / formula [4] / setting ] synonymous with RNl in a formula [1] 
ttiru/or RN6.) 
[Formula 5] 

R/6 O RA1 




(RAl thru/or RA8 are [ be / it / under / formula [5] / setting ] synonymous with RNl in a formula [1] thru/or 
RN6.) 

[Claim 2] The optical control approach characterized by making said control light and said signal light 
spread by the same optical path substantially in said optical element in the optical control approach 
according to claim 1 . 

[Claim 3] The optical control approach characterized by classifying and taking out the signal light bundle of 
rays of the field which received strongly said intensity modulation and/or a limiinous-density modulation 
among the signal light bundle of rayses to emit in the optical control approach according to claim 1 or 2 
after penetrating said optical element. 

[Claim 4] The optical control approach characterized by classifying and taking out the signal light bundle of 
rays of the field which received strongly said intensity modulation and/or a luminous-density modulation by 
taking out the signal light bundle of rays to emit in the include-angle range (angular aperture) smaller than 
the emission include angle of said signal light bundle of rays in the optical control approach according to 
claim 1 or 2 after penetrating said optical element. 

[Claim 5] Claims 1-4 either in the optical control approach of a publication, by changing the physical 
relationship of each focal location and said optical element of said control fight and said signal light The 
optical control approach characterized by choosing and taking out one of the optical response of the 
direction where the reinforcement of the appearance of said signal light which penetrated said optical 
element decreases, and the optical responses to which the reinforcement of the appearance of said signal 
light increases by the exposure of said control light. 

[Claim 6] Claims 1-5 are the optical control approaches characterized by using the optical eel which said 

optical responsibility constituent is a liquid, and was filled up with said liquefied light responsibility 

constituent in the optical control approach of a publication as said optical element either. 

[Claim 7] The optical control approach which is the optical control approach according to claim 6, and is 

characterized by said liquefied light responsibility constituent containing a volatile solvent. 

[Claim 8] The control light of the wavelength to which said optical element induces the optical element 

which consists of an optical responsibility constituent is irradiated. Control light is an optical control imit 
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used for the optical control approach of performing said signal luminous-intensity modulation and/or 
luminous-density modulation which penetrate said optical element by making the permeability and/or 
refractive index of signal light in a different wavelength band fluctuating reversibly. So that it may have the 
convergence means as which said control light and said signal light are completed respectively and the fields 
where the photon density near [ each ] the focus of said control light which it converged, and said signal 
Ught is the highest may overlap mutually The optical path of said control light and said signal light is 
arranged, respectively. And said optical element It is arranged in the location where the fields where the 
photon density near [ each ] the focus of said control light which it converged, and said signal light is the 
highest overlap mutually. Furthermore, the optical control unit characterized by said optical element 
consisting of ttie optical responsibility constituent containing at least one kind of an anthraquinone 
derivative expressed with the naphthoquinone derivative and/or the aforementioned formula [5] which are 
expressed with either of [4] from the aforementioned formula [1], 

[Claim 9] The optical control unit characterized by having fiirther optical-path arrangement which said 
control light and said signal light spread by the same optical path substantially in said optical element in an 
optical control unit according to claim 8. 

[Claim 10] The optical control unit characterized by having the means which classifies and takes out the 
signal light bundle of rays of the field which received strongly said intensity modulation and/or a luminous- 
density modulation among the signal light bundle of rayses to emit in an optical control xmit according to 
claim 8 or 9 after penetrating said optical element. 

[Claim 11] The optical control unit characterized by using the convergence means of numerical aperture 
smaller than the numerical aperture of the convergence means used when completing said signal light to said 
optical element and carrying out incidence to it as a means which classifies and takes out the signal light 
bundle of rays of the field which received strongly said intensity modulation and/or a luminous-density 
modulation in an optical control unit according to claim 1 0. 

[Claim 12] The optical control unit characterized by using a diaphragm as a means which classifies and 
takes out the signal light bundle of rays of the field which received strongly said intensity modulation and/or 
a luminous-density modulation in an optical control unit according to claim 10. 

[Claim 13] Claims 8-12 either by having a migration means to change the physical relationship of each focal 
location and said optical element of said control light and said signal light, in the optical control unit of a 
publication, and using said migration means By changing the physical relationship of each focal location 
and said optical element of said control light and said signal light The optical control unit characterized by 
choosing and taking out one of the optical response of the direction where the reinforcement of the 
appearance of said signal light which penetrated said optical element decreases, and the optical responses to 
which the reinforcement of the appearance of said signal light increases by the exposure of said control 
Hght. 

[Claim 14] Claims 8-13 are the optical control units characterized by having a means to divide into signal 
light and control light a mixed light of signal light and control light which has penetrated said optical 
element in the optical control unit of a publication either. 

[Claim 15] Claims 8-14 are the optical control units characterized by using the optical eel which said optical 
responsibility constituent is a liquid, and was filled up with said liquefied optical responsibility constituent 
in the optical control unit of a publication as said optical element either. 

[Claim 16] The optical control unit characterized by said liquefied light responsibility constituent containing 
a volatile solvent in an optical control unit according to claim 15. 

[Claim 17] Claims 8-16 either Said convergence means as which said control light and said signal light are 
respectively completed in the optical control unit of a publication, and/ Or the inside of the signal light 
bundle of rays emitted after penetrating said optical responsibility constituent in said optical element. The 
means which classifies and takes out the signal light bundle of rays of the field which received strongly said 
intensity modulation and/or a luminous-density modulation, and/ Or the optical control vmit with which a 
means to divide into signal light and control light a mixed light of signal light and control light which has 
penetrated said optical responsibility constituent in said optical element is characterized by having the 
structure included in said optical element. 



[Treinslation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical control approach and the optical control unit 
using the optical element which consists of a useful optical responsibility constituent in the field of 
optoelectronics, such as optical communication and optical information processing, and photonics. 

[0002] 

[Description of the Prior Art] In the field of the optoelectronics which paid its attention to the multiplicity of 
light , and high density nature for the purpose of ultra high-speed signal transduction and processing , and 
photonics , researches and developments of the light and the optical control approach which be going to 
modulate luminous intensity ( amplitude ) or a fi-equency ( wavelength ) be briskly fixrther using change of 
the permeability and the refractive index which be cause in the optical element which processed and created 
the optical material or the optical constituent by irradiate light , without use an electronic circuitry 
technique . Moreover, when it is going to perform a juxtaposition optical logical operation and an image 
processing taking advantage of the description of light, as for an optical intensity-distribution change etc., 
the "space optical modulator" for performing a certain modulation is very important for the cross section of 
a light beam (bundle of rays), and application of light and the optical control approach is expected also here. 

[0003] As a phenomenon in which the application to light and the optical control approach is expected, 
nonlinear optical effects, such as saturable absorption, nonlinear refraction, and a photorefractive effect, and 
a photochromic phenomenon attract attention widely. 

[0004] On the other hand, the phenomenon of newly causing light absorption in the second different 
wavelength band from the first wavelength band is also known without being accompanied by change of the 
molecular structure, and the molecule excited with the light of the first wavelength band can call this 
"excitation state absorption", "induction absorption", or "transient absorption." 

[0005] As an example which tried application of excitation state absorption, at least two kinds of beams of 
light with which wavelength differs to the solution or solid-state which included the porphyrin system 
compound and the electron acceptor in JP,53-137884,A are irradiated, for example, and the optical 
conversion approach that the information which the beam of light of one wavelength has by this exposure is 
moved to the wavelength of the beam of light of another side is indicated, moreover — JP,55-100503,A and 
JP,55-1 08603 ,A — the spectrum between the ground states and excitation states of organic compounds, such 
as a porphyrin derivative, — the difference of a spectrum is used and the liquid core mold optical fiber of 
fiinctionality which chooses propagation light corresponding to a time change of excitation light is 
indicated. Moreover, the plastic optical fiber which contains in a core organic compounds, such as a 
porphyrin derivative which has the absorption corresponding to the transition to the triplet state of a high 
order fiirther from the triplet state excited by light, is indicated by JP,63-89805,A. Moreover, after 
irradiating the light of the first wavelength at JP,63-236013,A at the crystal of cyanine dye, such as 
KURIPUTO cyanine, and carrying out optical pumping of the molecule, the light of the second different 
wavelength from the first wavelength is irradiated at said molecule, and an optoelectronic device which 
switches transparency or reflection of the second of the light of wavelength according to the optical- 
pumping condition by the light of the first wavelength is indicated. Moreover, the light of the first and the 
second wavelength is irradiated at the light modulation medium which distributed photoinduced-electron- 
transfer matter, such as a porphyrin derivative, in the matrix material, and a lightwave signal modulation 
medium which carries out light modulation using the difference of the absorption spectrum between the 
excitation states and ground states of a molecule is indicated by JP,64-73326,A. 
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[0006] As a configuration of the optical equipment used with these conventional technique JP,55-100503,A, 
JP,55-1 08603 ,A, And an equipment configuration which twists around the perimeter of the light source (for 
example, flash lamp) of excitation light the optical fiber which propagation light spreads is indicated by 
JP,63-89805,A. Rather, without making JP,53-137884,A and JP,64-73326,A converge the light which is 
equivalent to control light fi-om a direction different fi:-om the optical path of signal light on the whole part 
which has spread the light equivalent to the signal light inside an optical responsibility optical element with 
the means of a projector lens etc. An equipment configuration which it is made to emit and is irradiated is 
indicated, 

[0007] However, in the above conventional techniques, since need the optical power of high density very 
much in order to cause permeability change or refiractive-index change (optical response) of magnitude 
which is sufficient for practical use, or the response to an optical exposure is slow or the endurance of an 
optical response ingredient is low, the present condition is that what results in practical use is not yet 
obtained. 

[0008] These people canceled the technical problem which the above-mentioned conventional technique 
has, and appUed for the patent (Japanese Patent AppHcation No. 7-25618, 8-151 133, 8-239314) about the 
optical control approach and an optical control unit which pull out the optical response of sufficient 
magnitude and a rate fi-om the optical element of optical responsibility by the lowest possible optical power, 
and the patent (Japanese Patent Application No. 7-58413, 7-58414) about an optical responsibility 
ingredient. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical problem, 
and aims at offering the optical control approach and the optical control unit for obtaining an optical 
response with sufficient repeatability in sufficient magnitude. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical control 
approach conceming invention of this application according to claim 1 The control light of the wavelength 
to which said optical element induces the optical element which consists of an optical responsibility 
constituent is irradiated. In the optical control approach of performing said signal luminous-intensity 
modulation and/or luminous-density modulation which penetrate said optical element by changing 
reversibly the permeability and/or refi-active index of signal light in a different wavelength band from 
control light So that said control light and said signal light are completed respectively, it may irradiate to 
said optical element and the fields where the photon density near [ each ] the focus of said control light and 
said signal light is the highest may overlap mutually in said optical element It is the optical control approach 
which has arranged the optical path of said control light and said signal light, respectively. Furthermore, said 
optical element is characterized by consisting of the optical responsibility constituent containing at least one 
kind of an anthraquinone derivative expressed with the naphthoquinone derivative and/or the following 
formula [5] which are expressed with either of [4] from the following formula [1]. 
[0011] 
[Formula 6^ 



R«6 O 




(It is under [ formula [1] ] setting, RNl thru/or RN6) respectively - the [ a hydrogen atom and ] - the 
compound of IV group element (C, Si, germanium, Sn, Pb) - the [ the compound of the Vth group element 
(N, P As, Sb, Bi) and ] - the compound of VI group element (O, S, Se, Te, Po) - the [ or ] - the univalent 
substituent drawn from a VII group element (F, CI, Br, I) - expressing - these substituents - mutual - 
difference - a case and the case where two adjoining substituents join together mutually and form a ring are 
included. 
[Formula 7] 
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RN12 O 



C2: 



RNIO^ ""Y^ ^^^S^^ "*RN7 
RN9 RN8 



(RN7 thru/or RN12 are [ be / it / under / formula [2] / setting ] synonymous with RNl in a formula [1] 
thru/or RN6.) 
[Formula 8] 

RN18 O 



O RN15 



C3: 




(RNl 3 thru/or RNl 8 are [ be / it / under / formula [3] / setting ] synonymous with RNl in a formula [1] 
thru/or RN6.) 
[Formula 9] 

PN23 pN24 



C4D 



RN21 pN20 

(RN19 thru/or RN24 are [ be / it / under / formula [4] / setting ] synonymous with RNl in a formula [1] 
thru/or RN6.) 
[Formula 10] 

RA8 O RA1 



us: 



(RAl thru/or RA8 are [ be / it / under / formula [5] / setting ] synonymous with RNl in a formula [1] thru/or 
RN6.) 

the aforementioned formula [1] thru/or [5] — setting ~ the - the example of the univalent substituent (RNl 
RN24 and RAl thru/or RA8) drawn from the compound of IV group element (C, Si, germanium, Sn, Pb) 
For example, a methyl group, an ethyl group, a propyl group, an isopropyl group, a cyclo propyl group, n- 
butyl, tert-butyl, n-pentyl radical, a cyclopentylic group. To a cyclohexyl radical, n-hexyl group, and n-, a 
PUCHIRU radical, a neopentyl radical, n-octyl radical, an iso octyl radical, n-nonyl radical, n-decyl group, 
n-undecyl radical, n-dodecyl, n-octadecyl radical, a vinyl group, 2-propenyl radical, Benzyl, a phenyl group, 
a biphenyl radical, a naphthyl group, an anthryl radical, 2, 4-dimethoxy phenyl group, a pyridyl radical, a 
methoxy group, an ethoxy radical. An n-butoxy radical, n-pentoxy radical, an n-hexyloxy radical, n-heptoxy 
radical, n-octyloxy radical, n-nonyloxy radical, an n-decyloxy radical, n-undecyloxy radical, n-dodecyloxy 
radical, n-octadecyloxy radical, A benzyloxy radical, a phenoxy group, an acetyl group, a methoxycarbonyl 
group. Benzoyl, a carboxyl group (-COOH), a carbamoyl group (-CONH2), It is the univalent radical drawn 
from the others, the aromatic hydrocarbon, or the heterocyclic compound which is a cyano group, a 
trimethylsilyl radical, a dimethylphenyl silyl radical, a trimethylsiloxy radical, a trimethyl gel mill radical, a 
methyl diphenyl gel mill radical, a trimethyl tin machine, a triethyl lead machine, etc. Among these, the 
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carboxyl group may form the metal salt and may form the metal salt and complex of further others. 
[0012] In the aforementioned formula [1] thru/or [5], the example of the univalent substituent (RNl RN24 
and RAl thru/or RA8) drawn from the compound of the Vth group element (N, P, As, Sb, Bi) For example, 
the amino group, a methylamino radical, an ethylamino radical, a propylamine radical, A butylamino 
radical, a benzylamino radical, a phenylamino radical, 4-phenylazo phenylamino radical, A dimethylamino 
radical, a diethylamino radical, the methylpropyl amino group, a diphenylamino radical, A dibenzylamino 
radical, an ethyl phenylamino radical, 4-(dimethylamino) butyl, A 6-(diethylamino) hexyloxy radical, an 
acetylamino radical, a benzoylamino radical. They are N-metiiyl acetylamino radical, a cyclohexylamino 
radical, a pyridyl radical, a piperidino radical, a piperidyl radical, a morpholino radical, a diphenyl 
FOSUFINIRU radical, a diphenyl ARUSHINIRU radical, a diphenyl SUCHIBINIRU radical, a diphenyl 
screw whip nil radical, etc. A permutation and the unsubstituted amino group may form the acid and the salt 
among these. 

[0013] the aforementioned formula [1] thru/or [5] — setting — the — the example of the univalent substituent 
(RNl RN24 and RAl thru/or RA8) drawn from the compoimd of VI group element (O, S, Se, Te, Po) For 
example, a hydroxyl group (hydroxy group), a methoxy group, an ethoxy radical, an n-butoxy radical, n- 
pentoxy radical, an n-hexyloxy radical, n-heptoxy radical, n-octyloxy radical, n-nonyloxy radical, an n- 
decyloxy radical, n-undecyloxy radical, n-dodecyloxy radical, n-octadecyloxy radical, a benzyloxy radical, 
A phenoxy group, a sulfliydryl group, a methylthio radical, an ethyl thio radical, a phenylthio radical, A 
benzyl thio radical, 2-furil radical, 2-thiophenyl radical, a 2-seleno phenyl group, They are 2-TERURO 
phenyl group, a benzyl sulfinyl group (C6H5CH2SO-), a phenyl sulfonyl radical (C6H5S02-), a sulfenic- 
acid radical (-SOH), a sulfinic-acid radical (-S02H), a sulfonic group (-S03H), a selenonic acid radical (- 
Se03H), etc. Among these, a phenolic hydroxyl group and the residue of an acid may form the metal salt, 
and may form the metal salt and complex of further others. Moreover, the residue of an acid may form an 
amine salt or ammonium salt. 

[0014] Moreover, in order to attain the above-mentioned purpose, the optical control approach concerning 
invention of this application according to claim 2 is characterized by making said control light and said 
signal light spread by the same optical path substantially in said optical element in the optical control 
approach according to claim 1 . 

[0015] Moreover, in order to attain the above-mentioned purpose, the optical control approach concerning 
invention of this application according to claim 3 is characterized by classifying and taking out the signal 
light bundle of rays of the field which received strongly said intensity modulation and/or a luminous-density 
modulation among the signal light bundle of rayses to emit in the optical control approach according to 
claim 1 or 2, after penetrating said optical element. 

[0016] In this case, since especially the amount of [ of a signal light bundle of rays ] core tends to receive a 
modulation, in order to converge the signal light bundle of rays to emit, when using a light-receiving lens, it 
is usually suitable to make the medial axis of a light-receiving lens in agreement with the medial axis of a 
signal light bundle of rays. 

[0017] In order to attain the above-mentioned purpose, moreover, the optical control approach concerning 
invention of this application according to claim 4 In the optical control approach according to claim 1 or 2, 
after penetrating said optical element, the signal light bundle of rays to emit by taking out in the include- 
angle range (angular aperture) smaller than the emission include angle of said signal light bundle of rays It is 
characterized by classifying and taking out the signal light bundle of rays of the field which received 
strongly said intensity modulation and/or a luminous-density modulation. 

[0018] In order to attain the above-mentioned purpose, moreover, the optical control approach concerning 
invention of this application according to claim 5 Claims 1-4 either in the optical control approach of a 
publication, by changing the physical relationship of each focal location and said optical element of said 
control light and said signal light It is characterized by choosing and taking out one of the optical response 
of the direction where the reinforcement of the appearance of said signal light which penetrated said optical 
element decreases, and the optical responses to which the reinforcement of the appearance of said signal 
light increases by the exposure of said control light. 

[0019] moreover, the optical control approach which starts invention of this application according to claim 6 
in order to attain the above-mentioned purpose — either of claims 1-5 ~ in the optical control approach of a 
publication, it is characterized by using the optical eel which said optical responsibility constituent is a 
liquid, and was filled up with said liquefied light responsibility constituent as said optical element. 
[0020] Moreover, in order to attain the above-mentioned purpose, the optical control approach concerning 
invention of this application according to claim 7 is the optical control approach according to claim 6, and is 
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characterized by said liquefied light responsibility constituent containing a volatile solvent. 
[0021] In order to attain the above-mentioned purpose, moreover, the optical control unit concerning 
invention of this application according to claim 8 The control light of the wavelength to which said optical 
element induces the optical element which consists of an optical responsibility constituent is irradiated. 
Control light is an optical control unit used for the optical control approach of performing said signal 
luminous-intensity modulation and/or luminous-density modulation which penetrate said optical element by 
making the permeability and/or refractive index of signal light in a different wavelength band fluctuating 
reversibly. So that it may have the convergence means as which said control light and said signal light are 
completed respectively and the fields where the photon density near [ each ] the focus of said control light 
which it converged, and said signal light is the highest may overlap mutually The optical path of said control 
light and said signal light is arranged, respectively. And said optical element It is arranged in the location 
where the fields where the photon density near [ each ] the focus of said control light which it converged, 
and said signal light is the highest overlap mutually. Furthermore, said optical element is characterized by 
consisting of the optical responsibility constituent containing at least one kind of an anthraquinone 
derivative expressed with the naphthoquinone derivative and/or the aforementioned formula [5] which are 
expressed with either of [4] from the aforementioned formula [1]. 

[0022] Moreover, in order to attain the above-mentioned purpose, the optical control unit concerning 
invention of this application according to claim 9 is characterized by having fiirther optical-path 
arrangement which said control light and said signal light spread by the same optical path substantially in 
said optical element in an optical control unit according to claim 8. 

[0023] Moreover, in order to attain the above-mentioned purpose, the optical control unit conceming 
invention of this application according to claim 10 is characterized by having the means which classifies and 
takes out the signal light bundle of rays of the field which received strongly said intensity modulation and/or 
a luminous-density modulation among the signal light bundle of rayses to emit in an optical control unit 
according to claim 8 or 9, after penetrating said optical element. 

[0024] Moreover, the optical control unit which applies to invention of this application according to claim 
1 1 in order to attain the above-mentioned purpose is characterized in an optical control unit according to 
claim 10 by to use the convergence means of numerical aperture smaller than the numerical aperture of the 
convergence means used when completing said signal light to said optical element and carrying out 
incidence to it as a means which classifies and takes out the signal light bundle of rays of the field which 
received strongly said intensity modulation and/or a luminous-density modulation. 
[0025] Moreover, in order to attain the above-mentioned purpose, the optical control unit conceming 
invention of this application according to claim 12 is characterized by using a diaphragm in an optical 
control unit according to claim 10 as a means which classifies and takes out the signal light bundle of rays of 
the field which received strongly said intensity modulation and/or a luminous-density modulation. 
[0026] In order to attain the above-mentioned purpose, moreover, the optical control unit conceming 
invention of this application according to claim 13 Claims 8-12 either by having a migration means to 
change the physical relationship of each focal location and said optical element of said control light and said 
signal light, in the optical control unit of a publication, and using said migration means By changing the 
physical relationship of each focal location and said optical element of said control light and said signal light 
It is characterized by choosing and taking out one of the optical response of the direction where the 
reinforcement of the appearance of said signal light which penetrated said optical element decreases, and the 
optical responses to which the reinforcement of the appearance of said signal light increases by the exposure 
of said control light. 

[0027] moreover, the optical control unit applied to invention of this application according to claim 14 in 
order to attain the above-mentioned purpose — either of claims 8-13 — in the optical control unit of a 
publication, it is characterized by having a means to divide into signal light and control light a mixed light of 
signal light and control light which has penetrated said optical element. 

[0028] moreover, the optical control unit applied to invention of this application according to claim 15 in 
order to attain the above-mentioned purpose — either of claims 8-14 — in the optical control unit of a 
publication, it is characterized by using the optical eel which said optical responsibility constituent is a 
liquid, and was filled up with said liquefied optical responsibility constituent as said optical element. 
[0029] Moreover, in order to attain the above-mentioned purpose, the optical control unit conceming 
invention of this application according to claim 1 6 is characterized by said liquefied light responsibility 
constituent containing a volatile solvent in an optical control unit according to claim 15. 
[0030] In order to attain the above-mentioned target, moreover, the optical control unit conceming invention 
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of this application according to claim 17 Claims 8-16 either Said convergence means as which said control 
light and said signal light are respectively completed in the optical control unit of a publication, and/ Or the 
inside of the signal light bundle of rays emitted after penetrating said optical responsibility constituent in 
said optical element. The means which classifies and takes out the signal light bundle of rays of the field 
which received strongly said intensity modulation and/or a luminous-density modulation, and/ Or a means to 
divide into signal light and control light a mixed light of signal light and control light which has penetrated 
said optical responsibility constituent in said optical element is characterized by having the structure 
included in said optical element. 

[0031] According to the purpose of use, a suitable combination can be selected and used for the optical 
responsibility constituent used by the optical control approach of this invention [which an optical 
responsibility constituent, the wavelength band of signal light, and the wavelength band of control light 
should put together], the wavelength band of signal light, and the wavelength band of control light as such 
combination, 

[0032] What is necessary is to determine the wavelength thru/or the wavelength band of signal light 
according to the purpose of use, and just to select the combination of the wavelength of the optimal optical 
responsibility constituent for controlling this, and control light first as a concrete configuration procedure, 
for example. Or what is necessary is just to select the optical responsibility constituent suitable for this 
combination, after determining the combination of the wavelength of signal light and control light according 
to the purpose of use. 

[0033] About the optical path length of the signal Ught which spreads the inside of the presentation of the 
optical responsibility constituent used by this invention, and the optical element which consists of said 
optical responsibility constituent, and control light, it can set up as such combination on the basis of the 
permeability of the control light which penetrates an optical element, and signal light. For example, the 
concentration of the component which absorbs control light or signal light at least among the presentations 
of an optical responsibility constituent can be determined first, and the optical path length of the signal light 
which spreads the inside of an optical element so that the permeability of the control light which penetrates 
an optical element, and signal light may subsequently become a specific value, and control light can be set 
up. Or first, after setting the optical path length as a specific value if needed for example, on an equipment 
design, the presentation of an optical responsibility constituent can be adjusted so that the permeability of 
the control light which penetrates an optical element, and signal light may become a specific value. 
[0034] The value of the permeability of the control light which penetrates an optical element, and signal 
light with it is as being shown below, respectively. [ optimal / although this invention aims at offering the 
optical control approach and an optical control unit which pull out the optical response of magnitude 
sufficient by the lowest possible optical power and a rate firom the optical element of optical responsibility / 
in order to attain this purpose ] 

[0035] In the optical control approach and the optical control unit of this invention, performing the 
concentration of the light absorption component in an optical responsibility constituent and control of an 
existence condition, and a setup of the optical path length so that the permeability of the control light which 
spreads an optical element may become at most 90% or less is recommended. 

[0036] Here, when it is going to use the optical response of the direction where the permeability of signal 
light decreases by the exposure of control light, in the condition of not irradiating control light, performing 
the concentration of the light absorption component in an optical responsibility constituent and control of an 
existence condition, and a setup of the optical path length so that the permeability of the signal light which 
spreads an optical element may become at least 10% or more is reconmiended. 

[0037] The optical element used by [naphthoquinone or anthraquinone derivative] this invention consists of 
the optical responsibility constituent which dissolves or distributed the naphthoquinone or the anthraquinone 
derivative in the matrix material. 

[0038] As a naphthoquinone or an anthraquinone derivative, a thing well-known as coloring matter, such as 
a disperse dye, a vat dyeing color, acid dye, or a pigment, can be used, 

[0039] It illustrates from drawing 1 to drawing 60 by making the example of said naphthoquinone or an 
anthraquinone derivative into a chemical formula. The example of a 1 ,4-naphthoquinone derivative 
expressed with the aforementioned formula [1] namely, to drawing 1 thru/or 15 The example of the 1,2- 
naphthoquinone derivative expressed with the aforementioned formula [2] to drawing 16 The example of 1 
and 5-naphthoquinone derivative expressed with the aforementioned formula [3] to drawing 17 The example 
of a 9,10-anthraquinone derivative expressed with the aforementioned formula [5] to drawing 1 8 again in 
the example of 2 and 6-naphthoquinone derivative expressed with the aforementioned formula [4] is 
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illustrated as a chemical formula to drawing 19 thru/or 60. 

[0040] In this invention, it is independent about these naphthoquinones or an anthraquinone derivative, or 
two or more kinds can be mixed and used. 

[0041] In [optical responsibility constituent] this invention, the thing of a soHd-state, a vitreous state, or a 
rubbery state and the thing of a liquid condition can be used in a service temperature field as said optical 
responsibility constituent. 

[0042] In addition, in the range which does not cause trouble to the function, the optical responsibility 
constituent used by this invention may contain an anti-oxidant well-known as an accessory constituent, an 
ultraviolet ray absorbent, a singlet oxygen quencher, a distributed assistant, etc. in order to raise workabiUty 
or to raise the stability and endurance as an optical element. 

[0043] In [light responsibility constituent of solid-state, vitreous state, or rubbery state] this invention, what 
dissolved or distributed an aforementioned naphthoquinone or an aforementioned anthraquinone derivative 
in the matrix material of a solid-state, a vitreous state, or a rubbery state as an optical responsibility 
constituent of a solid-state, a vitreous state, or a rubbery state can be used. 

[0044] The matrix material of the solid-state which can be used by this invention, a vitreous state, or a 
rubbery state can use the thing of arbitration, if satisfied with the wavelength field of the light used with the 
optical control system of (1) this invention of the conditions that the naphthoquinone or anthraquinone 
derivative used by that permeability is high and (2) this inventions can be dissolved or distributed with 
sufficient stability, and that the gestalt as (3) optical elements can be kept good [ stability ]. 
[0045] As a matrix material of an inorganic system, the low-melting-glass ingredient created with the so- 
called sol gel process can be used, for example. 

[0046] Moreover, various organic polymeric materials can be used as a matrix material of an organic 
system. As the example, polystyrene, Pori (alpha methyl styrene). The poly indene, Pori (4-methyl-l- 
pentene), polyvinyl pyridine, A polyvinyl formal, a polyvinyl acetal, a polyvinyl butyral. Polyvinyl acetate, 
polyvinyl alcohol, a polyvinyl chloride, a polyvinylidene chloride. Polyvinyl methyl ether, polyvinyl ethyl 
ether, polyvinyl benzyl ether, A polyvinyl methyl ketone, Pori (N-vinylcarbazole), poly(N- 
vinylpyrrolidone), Polymethylacrylate, polyacrylic acid ethyl, polyacrylic acid, a polyacrylonitrile, A 
polymethyl methacrylate, polymethacrylic acid ethyl, polymethacrylic acid butyl, Polymethacrylic acid 
benzyl, polymethacrylic acid cyclohexyl, polymethacrylic acid, A polymethacrylic acid amide, the poly 
methacrylonitrile, the poly acetaldehyde, The poly trichloroacetic aldehyde, polyethylene oxide, 
polypropylene oxide. Polyethylene terephthalate, polybutylene terephthalate, and polycarbonates 
(bisphenols + carbonic acid) Pori (diethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 
6, 12-nylon, Pori aspartic-acid ethyl, Polyglutamic acid ethyl, the poly lysine, polyproline, Pori (gamma- 
benzyl-L-glutamate), Methyl cellulose, ethyl cellulose, benzyl cellulose, hydroxyethyl cellulose, 
Hydroxypropylcellulose, an acetyl cellulose, cellulose triacetate, Cel low SUTORJ butyrate, alkyd resin 
(phthalic anhydride -h glycerol). Fatty-acid modified alkyd resin (fatty-acid + phthalic anhydride + glycerol), 
an unsaturated polyester resin (maleic-anhydride + phthalic anhydride + propylene glycol). An epoxy resin 
(bisphenols + epichlorohydrin), polyurethane resin. Organic polysilane, such as resin, such as phenol resin, a 
urea-resin, melamine resin, xylene resin, a toluene resin, and guanamine resin, and Pori (phenyl 
methylsilane), the organic poly germane, and these copolymerization and copoly condensation objects are 
mentioned. Moreover, a carbon disulfide, carbon tetrafluoride, ethylbenzene, perfluoro benzene, a perfluoro 
cyclohexane, or trimethylchlorosilane can use in usual the high molecular compound which carried out the 
plasma polymerization of the compound without polymerization nature, and obtained it. 
[0047] Furthermore, what it combines as a copolymerization monomeric unit together as a bridge formation 
radical, and combined the residue of said naphthoquinone or an anthraquinone derivative as a 
polymerization initiation end as a side chain of a monomeric unit can also be used for these organic high 
molecular compounds as a matrix material. 

[0048] An approach well-known for dissolving or distributing a naphthoquinone or an anthraquinone 
derivative into these matrix materials can be used. For example, after dissolving a naphthoquinone or an 
anthraquinone derivative, and a matrix material into a common solvent and mixing. How to form a matrix 
material, since a naphthoquinone or an anthraquinone derivative is dissolved or distributed to the raw 
material solution of the inorganic system matrix material manufactured with the approach of evaporating a 
solvent and removing, and a sol gel process. Into the monomer of an organic macromolecule system matrix 
material, a solvent is used if needed. Since a naphthoquinone or an anthraquinone derivative is dissolved or 
distributed, this monomer A polymerization thru/or the approach of making carry out a polycondensation 
and forming a matrix material, A naphthoquinone or an anthraquinone derivative, and the solution that 
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dissolved the organic macromolecule system matrix material into the common solvent After both a 
naphthoquinone or an anthraquinone derivative, and a thermoplastic organic macromolecule system matrix 
material trickle into an insoluble solvent, it carries out produced precipitate a ** exception and dries, the 
approach of heating and melting processing it, chemical vapor deposition, the sputtering method, etc. can be 
used suitably. Although it is known that the special meeting object which is made to condense a coloring 
matter molecule and is generally called "H meeting object", "J meeting object", etc. with devising the 
combination and the processing approach of coloring matter and a matrix material can be made to form, the 
naphthoquinone or anthraquinone derivative molecule in a matrix material may be used on the conditions 
which form such a state of aggregation or a meeting condition. 

[0049] In [liquefied responsibility optical constituent] this invention, the dissolution or the thing which 
carried out colloidal dispersion can be used for an aforementioned naphthoquinone or an aforementioned 
Einthraquinone derivative into a liquefied matrix material as a liquefied optical responsibility constituent. 
[0050] The liquefied matrix material which can be used by this invention (1) Permeability is [ that it is a 
liquid in service temperature and/or a pressure field, ] high in the wavelengtti field of the light used with the 
optical control system of (2) this inventions, (3) A naphthoquinone or an anthraquinone derivative used by 
this invention with sufficient stability Colloidal dispersion can be carried out [ the dissolution or ], (4) The 
thing of arbitration can be used if the conditions that the presentation as an optical responsibility constituent 
can be kept good [ stability ] are satisfied. 

[0051] As a liquefied matrix material of an inorganic system, water, water glass (thick water solution of an 
alkali silicate), aqueous ammonia, a sodium-hydroxide water solution, a potassium-hydroxide water 
solution, a hydrochloric acid, a sulfuric acid, a nitric acid, an aqua regia, a chlorosulfonic acid, 
methansulfonic acid, trifluoro methansulfonic acid, polyphosphoric acid, etc. can be used, for example. 
[0052] Moreover, as a liquefied matrix material of an organic system, various organic solvents and liquefied 
orgeinic polymeric materials can be used. 

[0053] As an volatile organic solvent, specifically A methanol, ethanol, Isopropyl alcohol, n-butanol, amyl 
alcohol, a cyclohexanol, Alcohols, such as benzyl alcohol, ethylene glycol, a diethylene glycol, Polyhydric 
alcohol, such as a glycerol, ethyl acetate, n-butyl acetate, Ester, such as amyl acetate and isopropyl acetate, 
an acetone, a methyl ethyl ketone. Ketones, such as methyl isobutyl ketone and a cyclohexanone, 
diethylether, Dibutyl ether, methoxy ethanol, ethoxy ethanol, butoxy ethanol, Ether, such as carbitol, a 
tetrahydrofuran, 1,4-dioxane, Cyclic ether, such as 1 and 3-dioxolane, dichloromethane, chloroform, A 
carbon tetrachloride, 1 ,2-dichloroethane, 1,1,2-trichloroethane, Halogenated hydrocarbon, such as trichlene, 
bromoform, dibromomethane, and diiodomethane Benzene, toluene, a xylene, a chlorobenzene, o- 
dichlorobenzene. Aromatic hydrocarbon, such as a nitrobenzene, an anisole, and alpha-chloronaphthalene 
Aliphatic hydrocarbon, such as n pentane, n-hexane, n-heptane, and a cyclohexane Amides, such as N.N- 
dimethylformamide, N,N-dimethylacetamide, and hexamethylphosphoric triamide Urea derivatives, such as 
cyclic amide, such as N-methyl pyrrolidone, tetramethylurea, and l,3-dimethyl-2-imidazolidinone 
Carbonates, such as sulfoxides, such as dimethyl sulfoxide, ethylene carbonate, and propylene carbonate 
Nitril, such as an acetonitrile, propionitrile, and a benzonitrile Nitrogen-containing heterocyclic compounds, 
such as a pyridine and a quinoline, triethylamine. Solvents, such as nitromethane besides organic acids, such 
as amines, such as triethanolamine, diethylamino alcohol, and an aniline, chloroacetic acid, trichloroacetic 
acid, trifluoroacetic acid, and an acetic acid, a carbon disulfide, and a sulfolane, can be used. 
[0054] The thing of two or more classes may be mixed and used for these solvents again. 
[0055] The dissolution or an approach well-known for carrying out colloidal dispersion can be used for a 
naphthoquinone or an anthraquinone derivative into these liquefied matrix materials. For example, the 
approach of dissolving a naphthoquinone or an anthraquinone derivative in an organic solvent or water 
glass. After dissolving a naphthoquinone or an anthraquinone derivative, and a nonvolatile and liquefied 
matrix material into a common volatile solvent and mixing. Into the raw material monomer of the approach 
of evaporating a solvent and removing, and a liquefied organic macromolecule system matrix material Since 
a solvent is used if needed and a naphthoquinone or an anthraquinone derivative is dissolved or distributed, 
this monomer A polymerization thru/or the approach of making carry out a polycondensation and forming a 
liquefied matrix material, How to make the ultrafine particle of a naphthoquinone or an anthraquinone 
derivative form in a liquefied matrix material. The approach of carrying out uptake of the ultrafine particle 
manufactured by gaseous-phase methods, such as chemical vapor deposition, the sputtering method, and an 
evaporation method in inert gas, into a liquefied matrix material using a dispersant if needed etc. can be used 
suitably. Although it is known that the special meeting object which is made to condense a coloring matter 
molecule and is generally called "H meeting object", "J meeting object", etc. with devising the combination 
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and the processing approach of coloring matter and a liquefied matrix material can be made to form, the 
naphthoquinone or anthraquinone derivative molecule in a liquefied matrix material may be used on the 
conditions which form such a state of aggregation or a meeting condition. 

[0056] In [optical element] this invention, the optical responsibility constituent of a solid-state, a vitreous 
state, or a rubbery state is used, being processed into the optical element of a suitable gestalt. You may use it 
combining optical materials, such as optical glass, quartz glass, and organic glass, in that case. 
[0057] The gestalt of the optical element used by this invention can be suitably chosen according to the 
configuration of the optical control device of this invention from the shape of the shape of the shape of the 
shape of the shape of the shape of a thin film, a thick film, tabular, the letter of a block, cylindrical, a 
semicircle column, and the square pole, and the triangle pole, and a convex lens, and a concave lens, and a 
micro-lens array, and a fiber, the shape of a micro channel array, an optical waveguide mold, etc. The 
creation approach of die optical element used by this invention is selected by arbitration according to the 
gestalt of an optical element, and the class of optical responsibility constituent to be used, and a well-known 
approach can be used for it. 

[0058] For example, what is necessary is to carry out coating of the solution which dissolved the matrix 
material of a naphthoquinone or an anthraquinone derivative and a solid-state, a vitreous state, or a rubbery 
state for example, on a glass plate by coating methods, such as the applying method, the blade coat method, 
the roll coat method, a spin coat method, a dipping method, and a spray method, or just to print by print 
processes, such as the Taira version, letterpress, an intaglio, a mimeograph, a screen, and an imprint, when 
manufacturing a thin film-like optical element from the optical responsibility constituent of solid-state, a 
vitreous state, or a rubbery state. In this case, the inorganic system matrix material creation approach by the 
sol gel process can also be used. 

[0059] For example, when the organic macromolecule system matrix material to be used is thermoplasticity, 
even if it uses hot pressing (JP,4-99609,A) and the extending method, a thin fihn thru/or a thick-film-like 
membrane type optical element can be created. 

[0060] When creating the optical element of the shape of the shape of the shape of the shape of the shape of 
tabular, the letter of a block, cylindrical, a semicircle column, and the square pole, and the triangle pole, and 
a convex lens, and a concave lens, and a micro-lens array, a naphthoquinone or an anthraquinone derivative 
can be fabricated by the casting method or the reaction injection mold method using what was dissolved or 
distributed to the raw material monomer of an organic macromolecule system matrix material. Moreover, 
when using a thermoplastic organic macromolecule system matrix material, since heating melting of the 
pellet or powder which dissolved or distributed the naphthoquinone or the anthraquinone derivative is 
carried out, you may process it by the injection-molding method. 

[0061] A fiber-like optical element For example, the approach of carrying out melting extension and fiber- 
izing the quartz glass which doped the metal ion, [ whether the thing which made the raw material monomer 
of an organic macromolecule system matrix material dissolve or distribute a naphthoquinone or an 
anthraquinone derivative is slushed into glass capillary tube tubing, and ] Or the approach of carrying out 
the polymerization of what was sucked up by capillarity, Or after extending the cylinder of the thermoplastic 
organic macromolecule system matrix material which dissolves or distributed the naphthoquinone or the 
anthraquinone derivative, and the so-called preforming heating and in the shape of yam to temperature 
higher than glass transition temperature, it can create by the approach of cooling etc. 
[0062] Since many optical elements of the shape of a fiber created as mentioned above are bundled and it 
pastes up thru/or processes [ welding ], the optical element of a micro chaimel array mold can also be 
created by slicing to a thin film integrated circuit thru/or tabular. 

[0063] The optical element of a waveguide mold can be created by the approach of etching the approach of 
carrying out a polymerization, or the thin film-like optical element formed on the substrate, and forming a 
"core" pattern, after slushing the thing which made the raw material monomer of an organic macromolecule 
system matrix material dissolve or distribute a naphthoquinone or an anthraquinone derivative into the slot 
created for example, on the substrate, and subsequently forming a "clad" by the matrix material which does 
not contain a naphthoquinone or an anthraquinone derivative. 

[0064] The convergence means for completing said control light and said signal light in this invention, and/ 
Or the inside of the signal light bundle of rays emitted after penetrating said optical responsibility 
constituent in said optical element. The means which classifies and takes out the signal light bundle of rays 
of the field which received strongly said intensity modulation and/or a luminous-density modulation, and/ 
Or the optical element of the integral construction which built into said optical element a means to divide 
into signal light and control light a mixed light of signal light and control light which has penetrated said 
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optical responsibility constituent in said optical element can be used. 

[0065] In [optical eel] this invention, when said optical responsibility constituent is a liquid, the optical eel 
filled up wifli said Hquefied light responsibility constituent is used as said optical element. 
[0066] The function to hold an optical responsibility constituent with the liquefied optical eel used by this 
invention, And it has the fimction which gives a gestalt effectually to a liquefied optical responsibility 
constituent. Furthermore, after penetrating the function to converge, to receive the signal light and control 
light which are irradiated, and to make said signal light and said control light spread to said optical 
responsibility constituent, and said optical responsibility constituent, it has the function which is made to 
spread said signal light to emit and carries out outgoing radiation. 

[0067] The gestalt of the optical eel used by this invention is divided roughly into an external gestalt and 
intemal morphology. 

[0068] According to the configuration of the optical control unit of this invention, as for the external gestalt 
of an optical eel, the thing of configurations, such as the shape of the shape of the shape of tabular and a 
rectangular parallelepiped, cylindrical, a semicircle column, and the square pole and the triangle pole, is 
used. 

[0069] It is the gestalt of the cavity for being filled up with the intemal morphology of an optical eel, i.e., an 
optical responsibility constituent, and a gestalt is effectually given to a liquefied optical responsibility 
constituent. Specifically according to the configuration of the optical control unit of this invention, the 
intemal morphology of an optical eel can be suitably chosen from the shape of the shape of the shape of the 
shape of the shape of a thin film, a thick film, tabular, and a rectangular parallelepiped, cylindrical, a 
semicircle column, and the square pole, and the triangle pole, and a convex lens, and a concave lens etc. 
[0070] The thing of arbitration can be used for the configuration and the quality of the material of an optical 
eel if the following requirements are satisfied. 

[0071] (1) Above extemal gestalten and intemal morphology are maintainable to a precision in a service 
condition. 

[0072] (2) It is inactive to an optical responsibility constituent. 

[0073] (3) The presentation change by stripping, transparency, and osmosis of many components which 
constitute an optical responsibility constituent can be prevented. 

[0074] (4) It can bar deteriorating, when an optical responsibility constituent reacts with the compound 
which exists in operating environments, such as oxygen and water. 

[0075] In addition, what is necessary is to restrict the function to prevent presentation change and 
degradation of an optical responsibility constituent among the above-mentioned requirements within the 
limits of the service life as an optical element, and just to be able to demonstrate it. 
[0076] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0077] [Operation gestalt 1] The outline configuration of the optical control unit of this operation gestalt is 
shown in drawing 61 . Such an optical equipment configuration and arrangement can be suitably used, when 
using a fiber mold optical element (not shown) besides in the case of using the membrane type optical 
element 8 so that it may illustrate to drawing 61 and uising optical elements, such as an optical waveguide 
mold (not shown) and a micro channel array mold (not shown), and also when using the optical eel filled up 
with the liquefied optical responsibility constituent (operation gestalt 3 reference). 

[0078] Here, the membrane type optical element 8 can be created in the following procedures. Namely, the 

anthraquinone derivative expressed with the following formula [6] (trivial name solvent blue 35) 

[Formula 11] 

_ /CH2CH2CH2CH3 
O N 




»^ ^CH2CH2CH2CH3 

: After carrying out precipitate (an anthraquinone pigment and mixture of a polymer) which deposited in 
addition the ** exception and washing with water, 3.3 Img having reached, having dissolved 
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polymethacrylic acid 2-hydroxypropyl:1996.7mg in acetone:200ml, and stirring into water: lOOOml, it dried 
under reduced pressure and ground. Heating was continued for the mixed powder of the anthraquinone 
pigment and polymer which were obtained for two days at 40 degrees C under the ultra-high vacuum of less 
than 10 - 5Pa, volatile components, such as a residual solvent, were removed completely, and the powder of 
an optical responsibility constituent was obtained. 20mg of this powder was inserted between slide glass 
(1.150mm in 25nmix76mmx thickness), and cover glass (0.150mm in 18mmxl8mmx thickness), it heated at 
150 degrees C under the vacuum, and the film (120 micrometers of thickness) of an anthraquinone 
pigment/polymer was created between slide glass/cover glass using the approach (vacuum hot pressing) of 
sticking the glass plate of two sheets by pressure. In addition, the coloring matter concentration in an 
anthraquinone pigment / polymer film is 5.0x10 to 3 mol/1., when the consistency of coloring matter / 
polymer mixture is calculated as 1 .06. 

[0079] The permeability of this film was 84% on the wavelength (780nm) of signal light 0.8% in the 
wavelength (633nm) of control light. 

[0080] The optical control unit of this invention which illustrates an outline to drawing 61 consists of the 
light source 1 of control light, the light source 2 of signal light, ND filter 3, a shutter 4, the transflective 
mirror 5, the photomixing machine 6, a condenser lens 7, the membrane type optical element 8, the light- 
receiving lens 9, the wavelength selection transparency filter 20, diaphragm 19, photodetectors 1 1 and 22, 
and an oscilloscope 100. Among these optical elements thru/or an optiCj the li^t source 1 of control light, 
the light source 2 of signal light, the photomixing machine 6, a condenser lens 7, the membrane type optical 
element 8, the light-receiving lens 9, and the wavelength selection transparency filter 20 are indispensable 
equipment configuration elements, in order to enforce the optical control approach of this invention by the 
equipment configuration of drawing 61 . In addition, ND filter 3, a shutter 4, the transflective mirror 5, and 
diaphragm 19 are established if needed, and although it is unnecessary in order for photodetectors 1 1 and 22 
and an oscilloscope 100 to enforce [ and ] the optical control approach of this invention, it is used as an 
electronic instrument for checking actuation of optical control if needed. 
[0081] Next, the description of each component and actuation are explained. 

[0082] Laser equipment is suitably used for the light source 1 of control light. The oscillation wavelength 
and output are suitably chosen according to the wavelength of the target signal [ approach / of this 
invention / optical / control ] light, and the response characteristic of an optical responsibility constituent to 
be used. There is especially no limit about the method of laser oscillation, and the thing of the format of 
arbitration can be used according to an oscillation wavelength band, an output, economical efficiency, etc. 
Moreover, after carrying out wavelength conversion of the light of the laser light source by the nonlinear 
optical element, you may use it. Specifically, solid state laser, such as gas laser, such as an Ar ion laser 
(oscillation wavelength 457.9 thru/or 514.5nm) and a helium neon laser (633nm), ruby laser, and Nd:YAG 
laser, dye laser, semiconductor laser, etc. can be used suitably. Not only the coherent light firom the laser 
light source but non-coherent light can also be used for the light source 2 of signal light. Moreover, by the 
light filter or the monochromator, wavelength selection of the continuous spectrum light fi-om a tungsten 
filament lamp besides [ which gives the homogeneous light ] the light source, a metal halide lamp, the xenon 
discharge tubes, etc., such as laser equipment, light emitting diode, and the neon discharge tube, may be 
made, and it may be used. 

[0083] According to the purpose of use, a suitable combination is selected as such combination, and the 
optical responsibility constituent used by the optical control approach of this invention, the wavelength band 
of signal light, and the wavelength band of control light are used. An operation gestalt is explained about the 
case where the combination of the membrane type optical element 8 which consists of a helium neon laser 
(Gaussian beam with an oscillation wavelength [ of 633nm ] and a beam diameter of 2mm) and the 
aforementioned optical responsibihty constituent as the light source 2 of signal light as the light source 1 of 
semiconductor laser (Gaussian beam with a diameter [ after the oscillation wavelength of 780nm, the 
continuous-oscillation output of 6m W, and beam plastic surgery ] of about 8mm) and control light is used 
hereafter. 

[0084] Although ND filter 3 is not necessarily required, since the optical reinforcement of control Ught is 
fluctuated, in examining the optical response engine performance of the optical element used by this 
invention, in order to avoid that the laser light of power high beyond the need carries out incidence to the 
optic which constitutes equipment, or an optical element, it is useful. With this operation gestalt, some kinds 
of ND filters were exchanged and used for the latter purpose. 

[0085] A shutter 4 is not an equipment configuration element indispensable when it is used in order to blink 
this in the shape of a pulse, and enforcing the optical control approach of this invention, when continuous 
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wave laser is used as a control light. That is, the light source 1 of control light is the laser which carries out a 
pulse oscillation, and when it is the light source of the format which can control the pulse width and 
oscillation spacing, or when using the laser light by which pulse modulation was beforehand carried out 
with the suitable means as the light source 1, it is not necessary to form a shutter 4. 

[0086] When using a shutter 4, the actuation rate of the shutter itself is taken into consideration, the thing of 
arbitration can be used as the format, for example, an optical chopper and mechanical shutter, a liquid 
crystal shutter, an optical Kerr effect shutter, a pockels cell, an acoustooptics (AO) modulator, etc. cein be 
used, choosing them timely. 

[0087] In this operation gestalt, in examining an operation of the optical control approach of this invention, 
the transflective mirror 5 can be used in order to always estimate the optical reinforcement of control light, 
and optical split ratio can set it as arbitration. 

[0088] Photodetectors 1 1 and 22 are used in order to detect electrically the situation of change of the optical 
reinforcement by the light and optical control of this invention and to verify it, and in order to examine the 
function of the optical element of this invention. The format of photodetectors 1 1 and 22 is arbitrary, it can 
be chosen timely, and it can use [ the speed of response of the detector itself can be taken into 
consideration ] it, for example, can use a photo-multiplier, a photodiode, a photo transistor, etc. 
[0089] It can act to the others snd the A-D converter which are an oscilloscope 100 etc. as the monitor of the 
light-receiving signal of said photodetectors 1 1 and 22 with the combination (not shown) of a computer. 
[0090] In using in order to adjust the optical path of the control light which spreads the inside of said optical 
element, and signal light, and carrying out the optical control approach and the optical control unit of this 
invention, the photomixing machine 6 is one of the important equipment configuration elements. Either a 
polarization beam splitter an unpolarized light beam splitter or a dichroic mirror can be used, and it can be 
set as arbitration also about optical split ratio, 

[0091] A condenser lens 7 is for completing the signal light and control light which were adjusted as a 
convergence means common to signal light and control light so that an optical path might become the same, 
and irradiating to said optical element, and is one of the equipment configuration elements indispensable to 
operation of the optical control approach of this invention, and an optical control unit. About the 
specification of the focal distance of a condenser lens, nximerical aperture, an F value, a lens configuration, a 
lens surface coat, etc., the thing of arbitration can be used suitably. 

[0092] With this operation gestalt, the objective lens for microscopes of the scale factor of 40 times, the 
focal distance of 5nmi, and numerical aperture 0.65 was used as a condenser lens 7. 

[0093] By converging, irradiating to an optical element 8, and using the lens of numerical aperture smaller 
than the numerical aperture of said condenser lens 7, as shown in this operation gestalt although it is a 
means for returning the signal light and control light which have been penetrated to parallel and/or a 
convergence beam, in sufficient magnitude, intensity modulation and/or the signal light by which the 
luminous density modulation was carried out can be classified with sufficient repeatability, and the light- 
receiving lens 9 can take it out. With this operation gestalt, the microscope lens of one 20 times the scale 
factor of this and numerical aperture 0,4 was used as a light-receiving lens 9. Namely, by making numerical 
aperture of the light-receiving lens 9 smaller than the numerical aperture of a condenser lens 7, it becomes 
possible to classify and take out the flux of light of the field which received intensity modulation and/or a 
luminous-density modulation strongly among the flux of lights of signal light, and the signal light which 
received the modulation in sufficient magnitude can be detected now with sufficient repeatability. Of course, 
even if lens numerical aperture is large, it cannot be overemphasized that diaphragm 19 may be put in, or 
incidence may be carried out to a photodetector 22 by the core of the flux of light, and numerical aperture 
may be substantially made small. Moreover, it is also possible to use a concave mirror instead of a 
condenser lens 7 and the light-receiving lens 9 so that it may state later (operation gestalt 4 reference). 
[0094] The wavelength selection transparency filter 20 is one of the indispensable equipment configuration 
elements, in order to enforce the optical control approach of this invention by the equipment configuration 
of drawing 61 , and it is used as one of the means for taking out only signal light from a mixed light of the 
signal light which has spread the same optical path in said optical element, and control light. 
[0095] As a means for separating the signal light and control light fi"om which wavelength differs, prism, a 
diffraction grating, a dichroic mirror, etc. can be used for others. 

[0096] As a wavelength selection transparency filter 20 used by the equipment configuration of drawing 61 , 
the ligjit of the wavelength band of control li^t is intercepted completely, and on the other hand, if it is the 
wavelength selection transparency filter which can penetrate the light of the wavelength band of signal light 
efficiently, the thing of well-known arbitration can be used. For example, plastics and glass which were 
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colored with coloring matter, the glass which prepared the dielectric multilayer vacuum evaporationo film in 
the front face can be used. 

[0097] In the optical equipment of drawing 61 which consists of the above components, by adjusting 
permeability, the light beam of the control light by which outgoing radiation was carried out from the light 
source 1 passes ND filter 3 for adjusting transmitted light reinforcement, passes the shutter 4 for 
subsequently to blinking control Hght in the shape of a pulse, and is divided by the transflective mirror 5. 
[0098] A part of control light divided in the transflective mirror 5 is received by the photodetector 1 1 . Here, 
if putting out lights and the light source 1 are turned on for the light source 2, the relation between the 
optical reinforcement in the light beam exposure location to an optical element 8 and the signal strength of a 
photodetector 1 1 is beforehand measured in the condition of having opened the shutter 4 wide and the 
calibration curve is created, it will become possible to always estimate the optical reinforcement of the 
control light which carries out incidence to an optical element 8 from the signal strength of a photodetector 
1 1 , With this operation gestalt, the power of the control light which carries out incidence to the membrane 
type optical element 8 was adjusted in 0,5mW thru/or 25mW by ND filter 3. 

[0099] The control light divided and reflected in the transflective mirror 5 passes along the photomixing 
machine 6 and a condenser lens 7, and it converges on an optical element 8 and it is irradiated. After the 
light beam of the control light which passed the membrane type optical element 8 passes the light-receiving 
lens 9, it is intercepted with the wavelength selection transparency filter 20. 

[0100] It is mixed so that the light beam of the signal light by which outgoing radiation was carried out from 
the light source 2 may spread the same optical path as control light with said photomixing vessel 6, it goes 
via a condenser lens 7, the membrane type optical element 8 completes and irradiates, and after the light 
which passed the component passes the diaphragm 19 established if needed after penetrating the light- 
receiving lens 9 and the wavelength selection transparency filter 20, it is received with a photodetector 22. 
[0101] The optical control approach of this invention was enforced using the optical equipment of drawing 
61 , and a change on the strength [ optical ] as shown in drawing 62 and drawing 63 was observed. In 
drawing 62 and drawing 63 , 1 1 1 is the light-receiving signal of a photodetector 11, and 222 and 223 are the 
light-receiving signals of a photodetector 22. The difference in case 223 is obtained with the case where the 
light-receiving signal 222 of a photodetector 22 is acquired is as follows. 

[0102] Although incidence of control light and the signal light is converged and carried out to the membrane 
type optical element 8 in equipment arrangement of drawing 61 , if the location (focus Fc) where a 
convergence beam diameter serves as min is set as the place (incidence side of light) near the condenser lens 
7 of the membrane type optical element 8, the optical response 222 of the direction where the reinforcement 
of the appearance of said signal light which penetrated said optical element 8 decreases will be observed. On 
the other hand, if the location (focus Fc) where a convergence beam diameter serves as min is set as the 
place (outgoing radiation side of light) near the light-receiving lens 9 of the membrane type optical element 
8, the optical response 223 of the direction where the reinforcement of the appearance of said signal light 
which penetrated said optical element 8 increases will be observed. 

[0103] It has not solved about the detail of the device which such an optical response produces, and current 
and the thing which originates in permeability, a refractive index, etc. of an optical responsibility constituent 
changing with the exposures of control light although it is imder examination wholeheartedly are 
conjectured. 

[0104] As an approach of changing the focal location of control light and signal light which it converged by 
the same optical path here, and the physical relationship of an optical element For example, the stand which 
established the jogging device with a precision screw, tihe stand which formed the piezoelectric-device 
actuator, Or attach the membrane type optical element 8, and make it move as mentioned above onto the 
stand which formed the ultrasonic actuator, and also The large thing of the nonlinear-refractive-index 
effectiveness can be used for the quality of the material of a condenser lens 7, and the approach of changing 
the power density of a control light pulse and changing a focal location, the method of using for the quality 
of the material of a condenser lens 7 what has a large coefficient of thermal expansion, changing 
temperature with heating apparatus, and changing a focal location, etc. can be used. 

[0105] The optical control approach of this invention was enforced using the optical equipment of drawing 
61 , and a change on the strength [ optical ] as shown in drawing 62 and drawing 63 was observed. The 
detail is as stating below. 

[0106] First, the light beam of control light and the light beam of signal light are Focus Fc in the same field 
of the membrane type optical element 8 interior or near. The optical path from each light source, the 
photomixing machine 6, and the condenser lens 7 were adjusted so that it might connect. In addition, the 
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optical element has been arranged to sense in which signal light and control light carry out incidence from 
the cover glass side of said membrane type optical element 8 and which carries out outgoing radiation from 
a slide glass substrate side. Subsequently, the fimction of the wavelength selection transparency filter 20 was 
checked. That is, where the light source 2 is switched off, when the light soxirce 1 was tumed on and a 
shutter 4 was opened and closed, it checked that a response did not arise at all in a photodetector 22. 
[0107] In addition, in changing the physical relationship of the convergence beam diameter minimum 
location (focus Fc) and the membrane type optical element 8, the approach shown below was used. That is, 
the location of the membrane type opticd element 8 attached in the stand which established the jogging 
device with a precision screw was moved in the direction of an optical axis, with spacing (d78+d89) of a 
condenser lens 7 and the light-receiving lens 9 fixed, the distance of the membrane type optical element 8 
and a condenser lens 7 was changed, and the physical relationship of the focal location of the control light 
which it converged by the same optical path, and signal light, and the membrane type optical element 8 was 
changed. 

[0108] It is said focus Fc first. The case where it installs in the condenser lens 7 side of the membrane type 
optical element 8 is described, the wave of control light in this case — the response waveform 222 of the 
signal light to 1 1 1 is shown in drawing 62 . 

[0109] Where a shutter 4 is closed, the light source 1 of control light is tumed on, and subsequently it is time 
of day tl . When it set, the light source 2 was tumed on and signal light was irradiated to the optical element 
8, the signal strength of a photodetector 22 increased from level C to level A. 

[0110] Time of day t2 It set and the shutter 4 was opened wide, and when control light was converged and 
irradiated to the same optical path as the signal light of the optical element 8 interior having spread, the 
signal strength of a photodetector 22 decreased from level A to level B. That is, the optical response of the 
direction where the reinforcement of the appearance of signal light decreases was observed. The response 
time of ttiis change was less than 2 microseconds. 

[01 11] Time of day t3 When it set, the shutter 4 was closed and the control light exposure to an optical 
element 8 was stopped, the signal strength of a photodetector 22 returned to level A from level B. The 
response time of this change was less than 3 microseconds. 

[01 12] Time of day t4 It sets, a shutter 4 is opened wide and, subsequently it is time of day t5. When set and 
closed, the signal strength of a photodetector 22 decreased from level A to level B, and, subsequently 
returned to level A. 

[01 13] Time of day t6 When it set and the light source 2 was switched off, the output of a photodetector 22 
declined and returned to level C. 

[0114] Subsequently, said focus Fc The case where it installs in the light-receiving lens 9 side of the 
membrane type optical element 8 is described, the wave of control light in this case ~ the response 
waveform 223 of the signal light to 1 1 1 is shown in drawing 63 . 

[0115] Where a shutter 4 is closed, the light source 1 of control light is tumed on, and subsequently it is time 
of day tl . When it set, the light source 2 was tumed on and signal light was irradiated to the optical element 
8, the signal strength of a photodetector 22 increased from level C to level A. 

[01 16] Time of day t2 It set and the shutter 4 was opened wide, and when control light was converged and 
irradiated to the same optical path as the signal light of the optical element 8 interior having spread, the 
signal strength of a photodetector 22 increased from level A to level D. That is, the optical response of the 
direction where the reinforcement of the appearance of signal light increases was observed. The response 
time of this change was less than 2 microseconds. 

[01 17] Time of day t3 When it set, the shutter 4 was closed and the control light exposure to an optical 
element 8 was stopped, the signal strength of a photodetector 22 returned to level A from level D. The 
response time of this change was less than 3 microseconds. 

[0118] Time of day t4 It sets, a shutter 4 is opened wide and, subsequently it is time of day t5. When set and 
closed, the signal strength of a photodetector 22 increased from level A to level D, and, subsequently 
returned to level A. 

[01 19] Time of day t6 When it set and the light source 2 was switched off, the output of a photodetector 22 
declined and returned to level C. 

[0120] When were collected above £ind time amount change of the optical reinforcement expressed with a 
wave as shows control light to 1 1 1 of drawing 62 or drawing 63 was given and irradiated to the membrane 
type optical element 8, the output wave of the photodetector 22 in which it acts as the monitor of the optical 
reinforcement of signal light, and it is shown changed reversibly corresponding to time amount change of 
the optical reinforcement of control light, as shoAvn in 223 of 222 or drawing 63 of drawing 62 . That is, it 
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was checked controlling transparency of signal light by increase and decrease or intermittence of control 
light of optical reinforcement (light and optical control), i.e., controlling light by light, or that light can be 
modulated with light (light and light modulation). 

[0121] In addition, extent of change of the optical reinforcement of the signal light corresponding to 
intermittence of the light of control is value deltaT [unit %] defined below using the output levels A, B, and 
C of the aforementioned photodetector 22, or value deltaT' [unit %] defined below using A, C, and D. 
[Equation 1] deltaT = 100 [(A-B)/(A-C)] 
deltaP=l 00[(D-A)/(A-C)] 

It can compare "Be alike" quantitatively. The output level of the photodetector 22 when the output level of 
the photodetector 22 at the time of turning on the light source 2 of signal light here after A had intercepted 
control light, and B and D irradiate signal light and control light at coincidence, and C are the output levels 
of the photodetector 22 in the condition of having switched off the light source 2 of signal light. 
[0122] In the upper example, when incidence power of control light was set to 20m W, the membrane type 
optical element 8 was moved and the sense and magnitude of an optical response of signal light were 
investigated, the maximum of magnitude deltaT' of a response of the sense which, as for the maximum of 
magnitude deltaT of a response of the sense to which signal light reinforcement decreases, the signal light 
reinforcement of 84% and appearance increases was 35%. 

[0123] By changing the physical relationship of the location (focus Fc) where a convergence beam diameter 
serves as min as mentioned above, and the membrane type optical element 8, the sense of an optical 
response of signal light can be reversed and the response of the direction where the reinforcement of the 
appearance of signal light decreases, or the increasing direction can be obtained. In order to investigate the 
device which such an optical response change produces, change of the optical intensity distribution in the 
signal light beam cross section which happens when optical control is performed was measured. Namely, 
the light-receiving lens 9 is changed into the thing of bigger numerical aperture (for example, 0.75) than the 
numerical aperture (it is 0.65 in the case of this operation gestalt) of a condenser lens 7 in the equipment of 
drawing 61 . Remove drawing 19 and an optical intensity-distribution measviring instrument ( drawing 64 ) 
is installed instead of a photodetector 22. All the bundle of rayses that penetrated the membrane type optical 
element 8 were received and completed with the light-receiving lens 9, incidence was carried out to the light 
sensing portion 3 1 (effective diameter of 4mm) of said optical intensity-distribution measuring instrument, 
and the optical intensity distribution of a signal light bundle-of-rays cross section were measured. A 
measurement result is shown in drawing 65 , and 66 and 67. As an optical intensity-distribution measuring 
instrument is shown in drawing 64 , the first slit 32 with a width of face of Inmi is formed to a light sensing 
portion 3 1 (effective diameter of 4mm) here. In the die-length direction of the first slit, i.e., drawing 64 , to 
the sense of Point X to the point Y It is equipment which move the second slit 33 with a width of face of 25 
micrometers with constant speed, and the luminous intensity which passed the aperture of the rectangle 
which is lmmx25micrometer which the slit of two sheets makes is made to correspond to the migration 
location of said aperture, and is measured. What is necessary is just to record the output of the detector 
which received the light which passed said aperture on the storage oscilloscope synchronized with the 
passing speed of the second slit 33, in order to make it correspond to the migration location of said aperture 
and to measure optical reinforcement. Drawing 65 , and 66 and 67 show the optical intensity distribution 
about the light beam cross section of the signal light recorded on the storage oscilloscope as mentioned 
above, £ind an axis of abscissa (location in a light beam cross section) corresponds to the location of the 
direction of Point X to the point Y of drawing 64 , and an axis of ordinate expresses optical reinforcement. 
[0124] Drawing 65 is the optical intensity distribution of said signal light beam cross section when control 
light does not carry out incidence to the membrane type optical element 8 but only signal light carries out 
incidence. The optical intensity distribution in this case are distribution (in general "Gaussian distribution") 
in which reinforcement becomes weaker as the reinforcement for a core is strong and goes on the outskirts. 
[0125] Drawing 66 is the optical intensity distribution of the signal light beam cross section when irradiating 
control light in the conditions on which the optical response 222 of the sense to which apparent signal light 
reinforcement decreases is observed, when a convergence beam diameter sets the location (focus Fc) used as 
min as the place (incidence side of light) near the condenser lens 7 of the membrane type optical element 8 
and irradiates control light. The optical reinforcement for a core of the optical intensity distribution in this 
case is weak, and they are the distribution to which optical reinforcement increases on the outskirts. Zero are 
approached as the optical reinforcement of the core of a signal light beam cross section decreases depending 
on the physical relationship of control light reinforcement and the membrane type optical element 8, and a 
focus and its control light reinforcement increases. Therefore, if only a part for the core of a signal light 
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beam is taken out in this caso and apparent signal light reinforcement is measured, corresponding to 
intermittence of control light, the optical response 222 of the sense to which signal luminous intensity 
decreases can be taken out in sufficient magnitude. 

[0126] Drawing 67 is the optical intensity distribution of the signal light beam cross section when irradiating 
control light in the conditions on which the optical response 223 of the sense to which apparent signal light 
reinforcement increases is observed, when a convergence beam diameter sets the location (focus Fc) used as 
min as the place (outgoing radiation side of Ught) near the light-receiving lens 9 of the membrane type 
optical element 8 and irradiates control light. In this case, the optical reinforcement for a core is stronger 
than the optical reinforcement for a core when not irradiating control light ( drawing 65 ). In this case, 
although the optical reinforcement of the core of a signal light beam cross section depends for control light 
reinforcement and the membrane type optical element 8 on the relation of a focal location, it reaches also 
several times at the time of a control **** exposure. Therefore, if only a part for the core of a signal Ught 
beam is taken out in this case and apparent signal light reinforcement is measured, corresponding to 
intermittence of control light, the optical response 223 of the sense to which signal luminous intensity 
increases can be taken out in sufficient magnitude. 

[0127] The optical intensity modulation (optical response) of the signal light by intermittence of control 
hght is the core of a signal light beam (flux of light) cross section, and the above experiment shows having 
occurred greatly especially. Therefore, when numerical aperture of the light-receiving lens 9 is made larger 
than the numerical aperture of a condenser lens 7, it supplements with all the signal light that penetrated the 
optical element 8 contrary to the main point of this invention and light is received with a photodetector, the 
optical response detected will become remarkably small compared with the case of this invention. 
Moreover, noise components other than the part which received the light modulation by control light in the 
photodetector will be incorporated, and a S/N ratio will get remarkably bad. 

[0128] [Example 1 of a comparison] Used only polymethacrylic acid 2-hydroxypropyl, without using the 
anthraquinone pigment expressed with the aforementioned formula [6], and also a matrix material 
independent thin film (120 micrometers of thickness) is created like the operation gestalt 1. Although the 
evaluation trial of an optical response was performed like the operation gestalt 1 about this thin film, even if 
intermittent in the light of control light (wavelength of 633nm), the optical reinforcement of signal light 
(wavelength of 780nm) did not change at all. That is, it was checked in a matrix material independent that 
an optical response is not observed at all. Therefore, the optical response of originate [ in said anthraquinone 
pigment which exists in said optical element ] observed with the operation gestalt 1 is clear. 
[0129] [Operation gestalt 2] In order to enlarge an optical response in the optical control approach and the 
optical control unit of this invention, complete respectively said control light and said signal light, and it 
irradiates to said optical element. And although what is necessary is just to arrange the optical patii of said 
control light and said signal light, respectively so that the fields where the photon density near each focus of 
said control light and said signal light is the highest may overlap mutually in said optical element It is 
desirable to make signal light and control light spread by the same optical path substantially for that 
purpose. In addition, focus Fc at the time of making it converge by aperture angle 2theta with a condenser 
lens 7 etc., when it is the Gaussian beam firom which the amplitude distribution of the electric field of said 
control light and said signal light is Gaussian distribution The situation of the bxmdle of rays in near and a 
wave fi-ont 30 is shown in drawing 68 . Here, it is 0 the diameter of 2omega of the Gaussian beam of 
wavelength lambda. The location omega 0 which becomes min, i.e., the radius of a beam waist. It is 
expressed with the following formula. 
[0130] 

[Equation 2] omega 0 = lambda/(pi-theta) 

For example, radius omega 0 of the beam waist when converging control light with a wavelength [ of 
633nm ], and a beam diameter of 2mm with the condenser lens (the focal distance of 5mm, numerical 
aperture 0.65) used with the operation gestalt 1 Radius omega 0 of the beam waist when converging 
similarly 1 .02 micrometers of signal light with a wavelength [ of 780nm ], and a beam diameter of 8mm It is 
calculated with 0.368 micrometers (almost diffraction limitation). 

[0131] As shown in drawing 69 , that signal light and control li^t can consider "It is the same optical path 
substantially" has the mutually parallel optical axis of :1 control light which is the following cases, and 
signal light. In the optical path L02 (radius r2) of control light, for example, a cross section, the optical path 
of signal light. For example, when a cross section L+1, LOl, or L-1 (radius rl;rl <=r2) laps and spreads, 2) 
The optical axis of control light and signal light is mutually parallel. In the optical path L02 (radius r2) of 
signal light, for example, a cross section, the optical path of control light, For example, when a cross section 
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L+1, LOl, or L-1 (radius rl ;rl <=r2) laps and spreads, 3) When the opticals axis of control light and signal 
light are parallel (the distance 1+1 between opticals axis, 1-1, or 1+1+1-1) mutually and the optical path of 
control light also of either a cross section L+1, LOl or L-1 and the optical path of signal light is either a 
cross section L+1, LOl or L-1. 

[0132] The data of Table 1 are set to the equipment of the operation gestalt 1 as an example. As a condenser 
lens 7 The objective lens for microscopes of numerical aperture 0.65 is used. As a light-receiving lens 9 The 
location (focus) where a convergence beam diameter serves as min is set as the place (incidence side of 
light) near the condenser lens 7 of the membrane type optical element 8 using the lens for microscopes of a 
numerical aperture 0.4. Under the condition on which the optical response 222 of the direction where said 
signal light which penetrated said optical element decreases is observed. The optical path of signal light is 
fixed to a cross section L02 (diameter of 8mm), and change of magnitude deltaT of signal light and an 
optical response at the time of carrying out **1 .2mm parallel displacement of the optical path (optical axis) 
of the control light of a cross section L+1, LOl, or L-1 (diameter of 2nmi) as the distance 1+1 between 
opticals axis or 1-1 is shown. Although an optical response when the optical axis of signal light and control 
light is completely in agreement is max, even if the distance 1+1 between opticals axis or 1-1 shifts about 
**0.6mm, magnitude deltaT of an optical response changes about eight points. 

[0133] Namely, the optical path of said control light and said signal light is arranged, respectively so that the 
fields (beam waist) where the photon density near each focus of the signal light which it converged, and 
control light is the highest may overlap mutually in said optical element. When the optical path of that said 
optical response becomes max when the overlap of these fields becomes max (i.e., when the optical axis of 
said control light and said signal light is completely in agreement), said control light, and said signal light 
was substantially the same, it turned out that an optical, sufficiently big response is obtained. 
[0134] 

[Table 1] 
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[Operation gestalt 3] In the optical control unit of the operation gestalt 1 as shows an outline configuration 
to drawing 61 , the case where internal morphology fills up with and uses a liquefied optical responsibility 
constituent for the optical eels 800 or 810 of a thin film mold is explained below instead of the optical 
element 8 of the membrane type in the operation gestalt 1. In addition, the optical equipment configuration 
and arrangement like drawing 61 can be suitably used, also when others, the exterior, and intemal 
morphology in case intemal morphology uses the optical eel of a thin film mold use optical eels, such as the 
shape of the shape of tabular and a rectangular parallelepiped, cylindrical, a semicircle colunm, and the 
square pole. 

[0135] Here, the optical eel of a thin film mold is the thing of the configurations with intemal morphology 
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following, for example. 

[0136] (1) The eel 800 ( drawing 70 ) made from optical glass or quartz glass. 

[0137] (2) The collapsible optical eel 810 ( drawing 71 ) of a configuration of having held two sheet glass by 
superposition and the metal fi-ame for immobilization on both sides of a spacer and rubber packing. 
[0138] The eel 800 made from optical glass or quartz glass as shown in drawing 70 forms the Hquefied light 
responsibility constituent restoration section 808 with incidence and outgoing radiation side glass 801 and 
802, side windshields 803 and 804, and base glass 805. As the glass quality of the material, optical glass, 
such as soda glass besides quartz glass and borosilicate glass, can be used, and it can manufacture with a 
well-known glass processing technique. In order to acquire the precision as an optical eel, it is necessary to 
maintain the smoothness and parallelism of incidence and outgoing radiation side glass 801 and 802 to 
altitude at the time of glass processing. It fills up with a liquefied optical responsibility constituent through 
the introductory tubing 806 from an inlet 807. The liquefied light responsibility constituent with which it 
was filled up in the inlet 807 inserting the plug made from polytetrafluoroethylene (not shown) or by 
stopping an inlet 807 by glass processing can be sealed into an optical eel, and the functional requirement of 
the aforementioned optical eel can be filled. The eel 800 made from optical glass or quartz glass can be 
widely used, in case it is filled up with the Uquefied light responsibility constituent using organic [ a large 
majority of] and an inorganic matrix material except for the case where the solution which corrodes glass, 
for example, the liquid of strong-base nature, a hydrofluoric acid, or fluoroboric acid is used. It is usefiil 
when using acids, such as a hydrochloric acid, a sulfuric acid, a nitric acid, an aqua regia, a chlorosulfonic 
acid, methansulfonic acid, trifluoro methansulfonic acid, chloroacetic acid, trichloroacetic acid, 
trifluoroacetic acid, and an acetic acid, as a matrix material especially. 

[0139] The same gestalt as the glass optical eel 800 shown in drawing 70 can be manufactured with 
transparent plastics (organic glass), such as a polymethyl methacrylate, polystyrene, and a polycarbonate, 
and can also be used as an optical cel. However, a matrix material needs to care about the way, and the 
ingredient selection and combination which dissolve this plastics, invade or bend in this case. 
[0140] The collapsible optical eel 810 as shown in drawing 71 sandwiches the spacer 814 which formed the 
liquefied light responsibility constituent restoration section 818 with tabular incidence and outgoing 
radiation side glass 813 and 815 of two sheets, sandwiches this with fixed frames 811 and 817 through 
rubber packing 812 and 816, uses a screw (not shown) for the fixed screw holes 824 and 825, and fixes to 
them. The introductory tubing 822 and 823 attached in the fixed frame 817 leads to the introductory hole 
821 prepared in the fixed frame 817, the introductory hole 820 prepared in rubber packing 816, and the 
introductory hole 819 subsequently to incidence and outgoing radiation side glass 815 prepared, and can 
introduce a Hquefied optical responsibility constituent to the restoration section 818 through these 
introductory paths. The optical path length who spreads the inside of an optical responsibility constituent 
when the thickness, i.e., the signal light, and/or control Hght of the restoration section 818 carry out 
incidence perpendicularly is determined by the thickness of the spacer 818 at the time of assembly. Since a 
spacer 814, incidence and outgoing radiation side glass 813 and 815, rubber packing 812 and 815, and fixed 
frames 81 1 and 817 contact a liquefied optical responsibility constituent altogether, they need to be the 
quality of the materials which bear the solubility of a hquefied matrix material, permeability, permeability, 
and/or corrosive. Specifically, the quality of the material of a spacer 814 has optical glass, quartz glass, 
polytetrafluoroethylene, isobutylene isoprene rubber, silicone rubber, desirable ethylene-propylene rubber, 
etc. In order to reconcile precision maintenance of said optical path length and seal nature maintenance of 
liquid especially, fluorine system polymeric materials, such as polytetrafluoroethylene, are used suitably. As 
incidence and outgoing radiation side glass 813 and 815, optical glass, such as synthetic sapphire besides 
quartz glass, soda glass, and borosilicate glass, can be used. Moreover, in the case of the liquid with which 
said matrix material corrodes inorganic glass, organic glass, such as a polymethyl methacrylate, polystyrene, 
and a polycarbonate, can also be used. As the quality of the material of rubber packing 812 and 816, 
isobutylene isoprene rubber, silicone rubber, ethylene-propylene rubber, the fluororesin system rubber that 
carried out radiation irradiation bridge formation can be used. Fixed frames 81 1 and 817 can use suitably 
metal things, such as stainless steel and gold-plated brass. 

[0141] The case where what was filled up with the dichloromethane solution (5x10 to 3 mol/1. 
concentration) of the anthraquinone derivative expressed with the eel 800 made from quartz glass hereafter 
prepared as an optical element 8 so that the thickness (optical path length at the time of carrying out vertical 
incidence) of a liquefied light responsibility constituent might be set to 100 micrometers by the 
aforementioned formula [6] as a liquefied optical responsibility constituent is used is explained. The 
permeability spectrum of the optical element 8 in this case is shown in drawing 72 . The permeability of this 
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optical element 8 was 91% on the wavelength (780nm) of signal light 16% in the wavelength (633nin) of 
control light. 

[0142] This optical element 8 (thin film mold optical eel 800) was attached in the same optical control 
device as the case of the operation gestalt 1 ( drawing 61 ), and the sense and magnitude of an optical 
response of signal light corresponding to intermittence of control light were investigated like the case of the 
operation gestalt 1, changing the physical relationship of the location (focus Fc) where the convergence 
beam diameter of control light and signal light serves as min, and the membrane type optical element 8. That 
is, it is semiconductor laser (the oscillation wavelength of 780nm) as the light source 2 of signal light. The 
Gaussian beam with a diameter [ after the continuous-oscillation output of 6mW, and beam plastic surgery ] 
of about 8mm It is a helixmi neon laser (the oscillation wavelength of 633nm) as the light source 1 of control 
light. One 20 times the scale factor of this The Gaussian beam with a beam diameter of 2nmi as a condenser 
lens 7 Spacing (d78+d89) of a condenser lens 7 and the light-receiving lens 9 has been fixed for the lens for 
microscopes of nxmierical aperture 0.4, using the objective lens for microscopes of one 10 times the scale 
factor of this, and numerical aperture 0.3 as a light-receiving lens 9. The optical eel 800 as an optical 
element 8 and the distance of a condenser lens 7 were changed, and the physical relationship of the focal 
location of the control Hght which it converged by the same optical path, and signal light, and the thin film 
mold optical eel 800 was changed, and was carried out. 

[0143] The maximum of magnitude deltaT' of a response of the sense firom which apparent signal light 
reinforcement increases the maximum of magnitude deltaT of a response of the sense to which signal light 
reinforcement decreases by 95% was 30% at the time of incidence power lOmW of control light. In 
addition, when the focal location of control light was put on the incidence close-attendants side of the 
optical responsibility constituent in an optical eel, control light was irradiated with pulse width longer than 1 
ms and power of control light was made larger than lOmW, in the focal location of control light, the 
dichloromethane of a solvent began ebullition. Since ebullition of a solvent took place very locally, the 
pressure buildup inside an optical eel was very slight. Moreover, shortly after intercepting control light, 
ebullition stopped. 

[0144] [Example 2 of a comparison] In order to conduct the comparative experiments based on a Prior art, 
according to description of JP,53-137884,A, JP,63-231424,A, and JP,64-73326,A, optical control was tried 
using the equipment of a configuration as an outline is shown in drawing 73 . That is, the semiconductor 
laser light (wavelength of 780nm) from the light source 2 of the signal light which extracted to the solution 
eel 27 made from a quartz of 1cm of optical path lengths, and let 19 pass was irradiated, and a transmitted 
light was received with the photodetector 22 via the wavelength selection transparency filter 20, and on the 
other hand, from the direction which intersects perpendicularly with signal light, the whole optical path of 
the signal light which penetrates the solution eel 27 was made to diffuse control light using a projector lens 
26, and was irradiated. In the equipment configuration of drawing 73 , the role and specification of the light 
source 1 (wavelength of 633nm) of signal light, ND filter 3, a shutter 4, the transflective mirror 5, and a 
photodetector 1 1 are the same as that of the case of the operation gestalten 1 or 3. In addition, preventing the 
control light scattered about from the solution eel 27 carrying out incidence of the wavelength selection 
transparency filter 20 to a photodetector 22, and having used it with the operation gestalten 1 or 3 and the 
same thing can be used. 

[0145] Using the anthraquinone derivative expressed with the aforementioned formula [6] like the operation 
gestalt 3 as coloring matter, the solution eel 27 was filled up with the dichloromethane solution, and it was 
examined. About coloring matter concentration, it took into consideration that it was 1cm of 100 times as 
many optical path lengths as this to 100 micrometers of differences of the optical path length, i.e., the optical 
path length in the case of the operation gestalt 3, and was set as 1/100 of the concentration in the case of the 
operation gestalt 3 (5.0x10-5 mol/1), and it adjusted so that it might become equivalent to the case where 
effectual permeability is the operation gestalt 3. Like the case of the operation gestalt 3, by ND filter 3, the 
power of the control light which carries out incidence to an optical element (solution eel 27) was adjusted in 
0.5mW thru/or 25mW, and control light was blinked using the shutter 4. However, even if it made power of 
control light into max, the result that the signal luminous intensity which carries out incidence to a 
photodetector 22 did not change at all was obtained. That is, as long as the power of control light was 
adjusted in 0.5mW thru/or 25m W, in the equipment configuration and equipment arrangement of drawing 
73 , light and optical control were unrealizable. 

[0146] [Operation gestalt 4] The outline configuration of the optical control unit of this operation gestalt is 
shown in drawing 74 . Such an optical equipment configuration and arrangement can be suitably used, when 
using optical elements other than the membrane type optical element 8 which is illustrated to drawing 74 , 
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such as a fiber mold, an optical waveguide mold, and a micro channel array mold, and also when using the 
optical eel filled up with the liquefied optical responsibility constituent. 

[0147] About the light sources 1 and 2, ND filter 3, a shutter 4, photodetectors 1 1 and 22, the membrane 
type optical element 8, the wavelength selection transparency filter 20, and the oscilloscope 100, the same 
thing as the operation gestalt 1 ( drawing 61 ) was used similarly. 

[0148] By using a dichroic mirror 21 by arrangement as shown in drawing 74 , while dividing control hght 
and acting as the monitor of the optical reinforcement with a photodetector 11, the optical path of control 
light and signal light can be piled up, and the required photomixing machine 6 can be omitted by 
arrangement of drawing 61 . However, in arrangement of drawing 74 , in order to complement wavelength 
selection transparency and reflection of a dichroic mirror 21, it is desirable to form the wavelength selection 
transparency filter 10 which signal light is intercepted [ filter ] completely and makes only control light 
penetrate in fi-ont of a photodetector 1 1 . Moreover, in order to avoid that signal light and/or control light 
have a bad influence on return and light equipment to the light sources 1 and 2, optical isolators 13 and 14 
may be formed before the light sources 1 and 2 if needed, respectively. 

[0149] As an optical convergence means at the time of completing the signal light and control light which 
made the optical path in agreement together, and irradiating to the membrane type optical element 8, 
concave mirrors 15 and 16 can be used in arrangement like drawing 74 instead of a condenser lens 7 and the 
light-receiving lens 9. Although the problem that a focal distance changes with wavelength strictly arises 
when using a lens as a convergence means conmion to signal light and control light, the worries do. not exist 
at a concave mirror. 

[01 50] The following approaches are employable in order to classify and take out the signal Hght bundle of 
rays of the field which received strongly said intensity modulation and/or a luminous-density modulation 
among the signal light bundle of rayses to emit, after penetrating said optical element in the optical control 
unit of this invention which is illustrated to drawing 74 . 
[0151] (1) How to extract before a photodetector 22 and to prepare 19. 

[0152] (2) How to make angular aperture of the concave mirror 16 by the side of light-receiving smaller 
than the angular aperture of the concave mirror 15 by the side of an exposure. 

[0153] (3) How to make small angular aperture of the concave mirror 16 by the side of light-receiving, to 
extract before a photodetector 22 further, and to prepare 19 rather than the angular aperture of the concave 
mirror 15 by the side of an exposure. 

[0154] In the optical control unit of this invention which is illustrated to drawing 74 , indispensable 
equipment configuration elements are the light sources 1 and 2, a dichroic mirror 21, the wavelength 
selection transparency filter 20, concave mirrors 15 and 16, and the membrane type optical element 8. In 
addition, the beam splitter of polarization or unpolarized light can also be used instead of the dichroic mirror 

2 1 in drawing 74 . 

[0155] As a procedure in case equipment as shows the optical control approach of this invention to drawing 
74 performs First, the optical patii of control light (light source 1) and signal light (light source 2) is in 
agreement, and it is the common focus Fc. It adjusts so that an optical element 8 may be arranged in a 
location (beam waist). Subsequently In order to check the function of a dichroic mirror 21 and the 
wavelength selection transparency filters 10 and 20, When only there being no response in a photodetector 

22 when the light sources* 1 and 2 are tumed on by turns and only the light source's 1 is turned on (shutter 4 
disconnection), and the light source 2 were tumed on, it checked that there was no response in a 
photodetector 1 1 . 

[0156] Hereafter, like the case of the operation gestalt 1, the light and the optical control approach using said 
membrane type optical element 8 were enforced, and the experimental result equivalent to the case of the 
operation gestalt 1 was obtained. 

[0157] [Operation gestalt 5] The outline configuration of the optical control unit of this operation gestalt is 
shown in drawing 75 . By the equipment configuration illustrated to drawing 61 and drawing 74 , the 
description is that it is irradiating so that an optical axis may be made in agreement and signal light and 
control light may be converged with the same focus fi-om an opposite direction by drawing 75 as compared 
with making signal light and control light irradiate fi-om the same direction to an optical responsibihty 
optical element. 

[0158] Such an optical equipment configuration and arrangement can be suitably used, when using optical 
elements other than the membrane type optical element 8 which is illustrated to drawing 75 , such as a fiber 
mold, an optical waveguide mold, and a micro channel array mold, and also when using the optical eel filled 
up with the liquefied optical responsibility constituent. 
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[0159] In the equipment configuration illustrated to drawing 75 , the same thing as the case of the operation 
gestalt 1 ( drawing 61 ) and/or the operation gestalt 4 ( drawing 74 ) can be similarly used about the light 
sources 1 and 2, ND filter 3, a shutter 4, a condenser lens 7, the membrane type optical element 8, the 
wavelength selection transparency filters 10 and 20, photodetectors 1 1 and 22, optical isolators 13 and 14, 
and an oscilloscope 1 00, 

[0160] By using the dichroic mirror (23 and 24) of two sheets by arrangement as shown in drawing 75 , it 
can irradiate so that an optical axis may be made in agreement and signal light and control light may be 
converged with the same focus from an opposite direction. In addition, two condenser lenses 7 serve as a 
role of a light-receiving lens 9 for returning the control light and signal light which have penetrated the 
optical element to a coUimated beam, respectively. 

[0161] In the optical control unit of this invention which is illustrated to drawing 75 , indispensable 
equipment configviration elements are the light soxirce 1 and the dichroic mirror (23 and 24) of 2 or 2 sheets, 
the wavelength selection transparency filter 10, 20 or 2 condenser lenses 7, and the membrane type optical 
element 8. 

[0162] In addition, polarization or an unpolarized light beam splitter can also be used instead of the dichroic 
mirror (23 and 24) in drawing 75 . 

[0163] As a procedure in case equipment as shows the optical control approach of this invention to drawing 
75 performs, first, the optical path of control light (light source 1) and signal light (light source 2) is in 
agreement, and it adjusts so that an optical element 8 may be arranged in a common focal location. 
Subsequently In order to check the function of the wavelength selection transparency filters 10 and 20, when 
only there being no response in a photodetector 22 when the light sources* 1 and 2 are tumed on by turns and 
only the light source*s 1 is tumed on (shutter 4 disconnection), and the light source 2 were tumed on, it 
checked that there was no response in a photodetector 11. 

[0164] Hereafter, like the case of the operation gestalt 1, the light and the optical control approach using said 
membrane type optical element 8 were enforced, and the experimental result equivalent to the case of the 
operation gestalt 1 was obtained. 

[0165] [Operation gestalt 6] Anthraquinone derivative expressed with the following formula [7] as coloring 
matter instead of the anthraquinone derivative expressed with the aforementioned formula [6] in the 
operation gestalt 3 (trivial name solvent Green 3) 
[Formula 12] 




****** and others enforced the optical control approach of this invention like the approach of a publication 
in the operation gestalt 3, using what filled up the aforementioned eel 800 (100 micrometers of optical path 
lengths) made from quartz glass with the dichloromethane solution (concentration 5x10-3 mol/1) of an 
anthraquinone derivative as a liquefied optical responsibility constituent as a membrane type optical 
element. 

[0166] In addition, the permeability spectrum of this membrane type optical element was as being shown in 
drawing 76 , and permeability was 85% on the wavelength (780nm) of signal light 9.5% in the wavelength 
(633nm) of control light. 

[0167] When the optical control approach of this invention was enforced like the case of the operation 
gestalt 3, the maximum of magnitude deltaT' of a response of the sense which, as for the maximum of 
magnitude deltaT of a response of the sense to which signal light reinforcement decreases, the signal light 
reinforcement of 85% and appearance increases was 23% at the time of incidence power 5mW of control 
light. In addition, when the focal location of control light was put on the incidence close-attendants side of 
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the optical responsibility constituent in an optical eel, control light was irradiated with pulse width longer 
than 1 ms and power of control light was made larger than 7mW, in the focal location of control light, the 
dichloromethane of a solvent began ebullition. Since ebullition of a solvent took place very locally, the 
pressure buildup inside an optical eel was very slight. Moreover, shortly after intercepting control light, 
ebullition stopped. 
[0168] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the optical control 
approach and the optical control xinit of this invention, it becomes realizable by making laser light in a 
visible region into control light to modulate efficiently the signal light in a near infrared ray field in 
practically sufficient speed of response with very simple optical equipment, for example, without using an 
electronic circuitry etc. entirely. 

[0169] Moreover, the direct modulation of the near infrared ray laser by the visible-ray laser using the 
optical control approach and the optical control unit of this invention is very useful in an application which 
carries out direct modulation of the near infrared ray laser which was suitable for making the inside of air 
spread with the visible-ray laser suitable for making for example, the inside of a polymethylmethacrylate 
system plastic optical fiber spread. Moreover, it is expected that it is useful when developing a new optical 
operation method, for example in the field of optical computing. 

[0170] Furthermore, according to the optical control approach and the optical control unit of this invention, 
the optical element which consists of the optical responsibility constituent which dissolves or distributed the 
naphthoquinone or the anthraquinone derivative in die matrix material as an optical element can be used, 
and the selection range of the ingredient used for said optical element can be extended, and processing to an 
optical element can be made easy, and the path of use in the industrial world can be cultivated widely. 
[0171] Furthermore, by using it, filling up an optical element with a Uquefied optical responsibility 
constituent, optical dispersion can be made small and the optical equipment in which an optical big response 
is shown by the smallest possible power can be offered. Moreover, the optical responsibility constituent in 
an optical element is exchangeable simple. Moreover, even if the coloring matter near the focus of the 
control light irradiated into the optical responsibility constituent deteriorates, compared with the case where 
an optical responsibility constituent is not liquefied, a fiinction can be demonstrated according to the mass 
transfer by diffusion for a long period of time. 

[0172] Furthermore, when the control light of excessive power carries out incidence by creating a liquefied 
light responsibility constituent using an volatile solvent, said solvent boils, a bubble is generated, as a result, 
control light is intercepted, and it can prevent an optical element receiving damage. 

[0173] Said convergence means to complete control light and signal Ught as an optical element respectively, 
and/ Or the inside of the signal light bundle of rays emitted after penetrating the optical responsibility 
constituent in an optical element, The means which classifies and takes out the signal light bundle of rays of 
the field which received intensity modulation and/or a luminous-density modulation strongly, and/ Or a very 
simple and compact optical control unit can be offered by incorporating a means to divide into signal light 
and control light a mixed light of signal light and control light which has penetrated said optical 
responsibility constituent in an optical element. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(7)^,^■r;^^A^f^e«)5t*l)^^p:^;^(z^5L^^:, BtrtssijfsiiTtfcc}: 

u:S1JIB<l-^3t<D f-4x-f tirom jSfiS i: trne^t^^^ i: 
ii®ll^*^^t$-a-*;ii:l=*y, BHIBMjSijfecDra^lc 

ym-rct$!^ai:-r-5. 

[0 0 19] ±iEaw^^i«-ri.fctf). *ii(DSi 

<0L^•r*tA^IHK<7>^fe^lHal:*^^(CfcL^■C. friaitlSSttlfi 

[0020] ±iBew«afig-r-5fci<). *gi<oi» 

[002 1] ±Kgfl<i$fiJs-r-s>fctt, enrols 
*^8E«a)iiBjic'Ki,3tsiitai^ai*. jfefBSttiiajsi^ 

«*at^«i«A<SLM=S«: y * 5 J: 3 1=, 1lirE«(l(SP3t*J 

^cy^3(4ei-iEg**l. MIC. ffilE3t^m^A<. BUIS 
«)5S [1] [4] <nL^■r^tA^T•a^*L-S-^-7 h^>' 

>S»tt:fcJ:I//*fcl*l9IB«)S [5] -ea^tl^TV 
h ^4^^ >^3?(*<D'><f < i: ^ 1 aS$#*-r i3tJBS 

[0 0 2 2] jiSEaw^3iMr.i>fcto, ^urois 

S «fc 3 JEf Jt^lES -5 C t * i: -r 4 . 
[00 2 3] ilHgM^ilJS-rSfcto. *P<D» 

^^1 08S©roi6B^lcSS3fefi|ffli^SI*. iff*iS8^fc 

it^m* L ra? y aj-r^s^^f i> c t ^ -r 

So 

[0 0 2 4] ±Si6«)$2fiE-ri>fctf). 

^^1 ^^e.m.<r>%m~9ki>%mm^&mt.. ik^^i oib 
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[0 0 2 5] *fc, ±iEBMSMfiE-r-5fcto. *8S<Dit 

3){]9i 2SBie<7>ie^ic^^3^«itiNisai^, iw^iai osb 

[0 0 2 6] ^fc, ±IEaW*ilJS-r.5fcto, :*:S©If 
1 2©L^■rt^.A^S^^Sa>3fe«l|ffllSal=j3L^•C. IBffiMffll* 

© **t^^xro ji^iaa t sfriEjfe^*^ t ©eaHfii * s 

[GO 2 7] ±ffiBW$aiJai-rSf=to, :*:Biro» 

1 3(0t^-r^^A^fB«<D3t$IJ^^al~fct^-C, tfJlHit^^ 

[0 0 2 8] Sfc, JifiEiM^iUS-r-Sfcto, *gl<OIS 

5lE«<DflMic^*3t*iJiSPSa(i, H^^sANf, 

1 4fl)t^-r+lA^ffiK©3te«flfflll^alzfcL^r, wrEstcBS 

[0 0 2 9] *f=. ±ffiia<)$^BE-r-5fcto, *B<Dii 
«<»3tf^Jwsalcfc^^T. m^m^iftif;^i±m^mm 

[0 0 3 0] JiEg^SiIfiE-ri)fcto. :*:MOlf 

1 6a)i,^-r*iA^ffie<D3tft«fflisiai=j3t>r, iWEsnaiife 
#3t3t^^$»sijLTaiyti3-r^e, 

fIE3fe^«^*(DB{rE3tfSSi±J§fiE^ ^ Sil L T ^ fell 

#e*<. «iE3t^m^ici§^ii*+ifc«ig**-r-5ct 



[003 1 ] [jtJs^ttiiaiiEifei. m^%<D)&m^m. is 

[0 0 3 2] SftiWEfKS^aHi: LTtt, «9x.lf. * 
[0 0 3 3] :f:fSBJ-Cffll^&4^^3^I&S1£fflfi£1»a)jffl 

ffi^3feroaia*$s^i=LrS6S-r-6cfcA*-e#-6. fin 

^*<t#s©fis i:i -5 =k 5 ^ es-r -Sil^at fc 

*-r, fliiixtfgagsttiroj&iiicjccT, 3tKfi$i#s 

[0 0 3 4] :*inmt. ■c#«(8y«t^3t/<'7--e3£» 

tf :^ t $ <fe u:jlS©3fe)SS ^3t)$Sttro3fe^mTA\ c, 

[0 0 3 5] *^B^a)3fefij^:^ji*5j:o;jt*jmisa-c- 
(*, 3t^m^*e»-r -sMffliitrosia^A^* < i: 1 9 o 

[0 0 3 6] cc-c. mm^(r>mmiz^-oxmmft(om. 

fi#3troSia^AO>/d: < t ^, 1 0%JUil=;S:«J:-53feJS 
[0 0 3 7] [:»-7 >*fcttT>h^+y vsiie 

[0 0 3 8] i-y ^^tzitTly i-'y^y >S|j9f* 
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■5, 

[0 O 3 9] tUfRi-V h+y >*fcl47> h^+y >^ 
■So ■r'Ef*^*), WIE(D3S [1] T'ft$+i-6l. 4—^:7 
[2] -ea^+i^l. 2— *-7h+y>R3Stt:<Dm»:1W 

SSI 6IZ, fjiaoiC [3] T'a$*t'5i . 5.-:^■7^ 
>g|»t*a)a<*09Sll 1 giFffiwS [4] -c-a 

$+l.«2. 6-±7 h^y >SI3S»:<7)«tt:e!lS@1 8 

friEros [5] -ea$+L-6 9. i o-T>h 
^^^y >g39{*a)mtt:0il*El 9^i:^^L6 0lc. ■(b^S 

[0 0 4 0] cttc>©-*-7 h^y >*fci4 

T>h7+y >east*:sma-c, 2«sjji±s 

[0 o 4 1 ] [stiEStSifflfiEl^] ffirfSjfeJE 

[0 0 4 2] UiS. :*:fllST'ffil^&4^•&5felC$1^4a^1^ 

[0O4 3] imW. *•^X^*!B^i:L^L^A«®<D3t(B 

[0 0 4 4] *SEB^■Cfflt^SCi:©•C#S@^*. :tf5;^. 
L d-AttJS© V h ')-:/<? y^^ttmit. ( 1 ) *fg 

L^ct, (2) ;*:f6BjT-ffli,>t>tL-5-^:7 h4ry >*y-=i* 

S^t. (3) 3t!^£m^i:LT®JgjBS3eS14ft<«-3 

ffimro 1 0) s ffiffl -r -s c t $ -5 o 
[0 0 4 5] iia^a)-7h'J-y:7;;^««tL-ctt, 

[0 0 4 61 m^m:(7i^ t-'J-y^^mmtLX 

. TK'J-fVT^^, tK'J (4->5^;u- 1 



'J > ^1 ^ 'J tH'J ^ u ;uKT 5 h\ ;t«u > ^ -27 

iU, jK'Jx^u:^*-^r*> K, 7K'J'?oeu>;i-4ri'K, 
tH'Jx^UV-t-UZ?^ 7H'J':^^U'>v'U:7^ u 

^--f h) 6-:^-i'P>, 6, 6-:^'fPl/, 12- 
:^'fp>, 6, 12— ^--fP^. 7H'JTX/^^4f>Kx 

;Hr;UD— X. x-y-;nz;up— X. '<>i?;Hr>UP — 

t Kp=*-vx^;nr;up— X, t KP^i/:^pfcf;u 
•fe;UD— X. r-tr5=->Hr;up— X. -b;up— x h ur-tr 
^— ■tr;up— X h. T;u+K^Bi » 

XT^ju^fli («7K^n'>K+^*:7^;uS+-^peu' 
>yja-;u) , x7K^->^gg (fx:7iy-vu^+x 

stag. -yr^J-s^gtBg^-^wstBg, '-K'J 

— eS^bSl^, E37'>1bei^. x^^;!.^^^^^. ■7;u 
;i-P'<>-tf>, •7;U:*-P v>>p^:^-9->^f-(3: ij 

j«^iu^7Pa>>^>s?> ®;S-ci*a^t±o>'SLMb^!^S 
[o 0 4 7] Ml-, C*tt.a)^^iS^^^-<b^!|^lcfiffi:>- 

7 h+y >^tzit7> h^+y >ei3ift:a>sis*^y 

-^firoffliimt LT. tL<{tmmmtLx. 

fc %<D $7 h 'J -v ^7 x*t«i: LTffiffl-r « 1 4 -ei? 

[0 0 4 8] c^xiba3vh'j-:/-5'x«i^4'^-*-:7h^y 

|cl*^^fiJfl[)^J^^fflt^i)Ci:A<T•^€.<, 

^y >*fciiT> h^+y i^mmi^t^ h <J v<?:^¥tn 

^^^<omm<p'^mmLxm-^Ltzm. fs^^mmm 

K+y ^^fcttr^ h^^y 
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X / ^y ^ g > >f ;i T^cf ^ ^ iff ® ( L^ ^ C <h *<T' ^ ^ o - 

[0 0 4 9] m^o>9ijit^^\±mf&m :$^^B^x{t. }& 

So 

[0 0 5 0] *«M■effll^'&ci:(D-e^*a^tt^o^hU 

(1) fiEffl;MiSfcJ:u:/^/--(il±:^^iie 

(cfci>T?stt:-efcscit:, (2) *^B^(D3twmi:»iet? 

ffll^t>*iS3t(7);'KSffl«T-2ifl*A^SlNC<!:. (3) * 
(4) 3fef£;S14jSJ«!B5<t Lr(7)fflfiE**^ttS<ft 
[005 1] h'J LT(i. 

^U^ATK^gj-a. mm. i*. ^a;ux;u 

[0 0 5 2] ^tz. h'J y<7 7s^ntL 

[0 0 5 3] m^^cDm^^mtLxit. Mt^mizit. 

-:^^y— t5;ut;uz3— v^a^+tf-y — 

TS^u. StS-r v:^pevu3Si:a)xx7^;i.S. r-b h 
y ^;ux5^;u>r h>. y ^;u-r v:^^;u>ir 



7f^;ux— i^;u. y h^vx^y— xh^vx^ry 
— ;u. :^h+vx4?y— ^a^ut* ju>i<t*<Dx— 7" 
;US. T^h^tKPZ^^V. 1. 4-v:J-+-9->. 1. 
3-S?*-4^V^>. >Si:CDattx— 7^;uS, i;^PDy 
^pp7ts;uA. E^ibK^. 1. 2-v^ppx 

41 1. 1. 2-h'J^PPX^>, h'j^U>. 3f 

p^7^;^A. i^-^p^y^rv, i;a— Ky^>. ^sr^ifo) 
/\py>{bSt^b*ma. 'Oif^. h;ux>. +vu 

^PPK>-tf>, o— iz-i? PP^>-tf>, xhP^ 

Kft^bTK^a. n-K>^>. n-^^-t*->. n-^y 
v^P^^-b->3S<i:<7)J3MKffim^b*mS. N. N 
-vy ^;u7tx;uAr 5 K. n, N-vy ^^-yur-b kth 

y5^;um*. 1, 3-vy^ju-2->r5yyu vy > 
*i:if<7>jS^Sf3tt:S. i?y 9^;ux;U7h+i/ K^j:ifa)x;u 
Tf^+vKS. i*Kx^u>. j8tK:>'peu>ti:^-<DKS 
x:7.T-;uS. T-lrh--h';;u. :^p e;j-x h 'J;u. ^> 

0-&Smfll*IB<b^%a. h'Jx^;U7S>. h';x4( 
y— yu7S>. vx^^yuTsy r;n3— rxg^i 
-S^p^uits. K'J^pyuitK. h'J^;u 
^PttK. »K*^*a):&«K<7>ft&. xhpy^>. X«!E 

[00 5 4] ztii^<0}§mit. ^fz. mmcommoto 

[0 0 5 5] cttbCDiatto^ h'J 'y^x«m'^:^:7 
h^y >^fci*T> h^4^y >s»(**jS«*fcii=i p 

m^ii. i-yh^y ly^fzitTZyh'y^y >mm#^^ 
^m^i^itxm^r^:^}^. ja«a)*ais»^ig^ h u 

^v<7X«*4cDJl*4^y v-*^, ifij'MicfSCr^&ja^ffl 
i^T. :^:7h^y >^y-(ir>h7^y>^«»:*^§« 
* i*»tk * it T f>is^ y V- L aai^ $ 

-y ^ x«*4cDjS^'&t:)i±fccfci/ADx:^;£$ x*-r -5 c t 
h+y >^tz{tT> h^+y >g«(*»^$^(7)cfc 5 
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[0 0 5 6] [3fe¥JS^] :*:S§BJ|=teLXT, 

[0 0 5 7] :*:*B^-c-fflL>P,ttS5t^m^<7)fl^®(±. * 
*?a<D3feSill»Saa)«l5El=lSi:T, J5^. 

fo-v^^. ^Rfttt. rafttttt. Hfltttt, 

[0 0 5 8J m^\t. mmviin^^m^imfnisw. 

14, W-tSL. dbfiS, HK, TLBS, X-^U— nwt3:i£<r> 

SlSi^^ h 'J ^x*tJ54f^)S:^iS ^fijffl-r -5 c i: ttf # 
■5. 

[0 0 5 9] m^ii. mi^^mmis^^j^^hijvf:!^ 
[0 0 6 0] ffitt. :?p->->*^, eg 

* fc L f= '< U h * fc I4t»* $ iloSftiSlS 5? -a-T A^ 

[006 1] :7T'r/<-t^(03t^m^i4, 



[GO 6 21 ±E<0J:5lcLTftfi6Lfc7T-f/«-tt<D 

:f^;ur u-f so3fe^m?- BE-r 4 c i: t -e # 4 o 
[0 0 6 3] ^jfi^SWjt^^^ii, m^Lit. SffiJlIZ 

» * » * 1* fc t CD * at L a A/ If *^ €> a ^ * -a- 4 

+y >*f=l*T> >3^»«:^$*J5:L^V h 'J •> 

[0 0 6 4] *ieM-e(*, mnmm^^^if^nm^ift 
-cisyai-r^^e. fcd;i;/*fc(4, fjiB3t:^m^4>rofr 

[0 0 6 5] [3t!^-tz;U] :*:fS8Jlcfcl,xr. ffiffiatlSS: 
[0 0 6 6] **^X•ffll,^b*l,*^t^■t;UI4, jftttWit 

LT L^ < fjEfi^jfe^eass-a-TUisfr -saffi^^-r 4 
[oca 7] *«|Bj-efflLxc>*iS3t!^-b;KD}^!Si4^SiJ 

[o o 6 8 ] %m-bii^(D9\-mj&mit. :^mBM<D^Mmi^ 

[0 0 6 9] 3t!^-b;K0rtgp}K©i:it, -rtsto*). 

SBJ^Sl4*i*fi<JUI4, Jim, ffitt, tt^ 

t*tt, Rtt«, ^Rtttt. BH^Itttt, Hfttttt, dbUV 
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[0 0 7 0] 3ti^-tr;K7)«fiEfc<*:i;«SI*. TIBCOSW^ 

[007 11 (1) ±n^0^otii^mmis^lf[^&B 
[0 0 7 2] (2) 3felESttffl«iSl(::«Lr^S14r'fe 

[0 0 7 3] (3) ^m^f^mf&^^mfSfr^mf&^(D 

SSctfe • ffiiS ' ;13ilCcfc-5)ffl^^1b*l»ih-e#«Ci:o 

[0074] ( 4 ) e^^f>** if ffi 

[0 0 7 5] /cCfc. ±8ES»a)5*i. 3tJSS1±*afi8!^(D 
[0 0 7 6] 

[0077] CHJSJf^® 1 ] H 6 1 (::(**IIS£}^,^(D3t 

[0 0 7 8] CCT'. ^S*^m^8fiff»l:?tf*^UT<D^ 

;u— 3 5) 
[<b 1 1 ] 

/CH2CH2CH2CH3 

O N 




""CH2CH2CH2CH3 

: 3. 3 1 mgfcckl/TKU > U;US2- t Kp+V 

t";!/ : 1 9 9 6. 7 m g ^T-fe h> : 2 O O m 
jSSL. 7k : 1 O O Om I «--;!)^^;g1f ^JliDiLTfir 

t»*^1 0-5p a*:^<DSSH^T. 4 0**Cr'2BrBl*n 



K^**7X (2 5mmx 7 6mmxJl$ 1 . 150mm) 
(1 8mmx 1 SmmxJf^O. 1 
5 0 mm) K^T 1 5 O^'ClZjraSlft L. 2 tk 

fem/*°'J^-a)M (^i¥l 2 0/im) sft/SLy-co u 

fe^/;KijT7-,^^!t^(7)SS^ 1 . O 6 i: LTttJC-r-S 
5. 0x1 0-3mo I / I -efc-So 
[ 0 O 7 9 ] CCDga)3i^^li^J®3tCD«S ( 6 3 3 n 
m) T-0. 8%. m^%<0^& (7 8 0nm) -e8 4% 
Xb-ofzo 

[ O O 8 O ] H 6 1 lC«M$fflJ^-r ^*S|B^C03feMfaiS 
-3. v^«v^-4. ¥Sil^5. 5t;S^S6. m^feU 

>X7. jsM5t!^^iF8. a3feu>X9. atsss^sig 

:7-<;u^ — 2 o. jsy 1 9. 3t«lttiSl 1 teJ:i;2 2. 
fc«^i;:j-vPX=i — :^1 0 0;&^t)S|ia*^^'5o C4xt)(D 

7tCD3fe3S2. 3te;l^g6. ft7feU>X7. KM5t^m^=- 

8. g3feu>X9. fccfci;. »sas;iSia:7-<vu^-2 

^-3, i^-\'*v^-4. *2Mtt5. JoJ:t;ayi9tt 
<^t/2 2. fccfctf^^i/PXa — OOli. :*:MB^a)pfe 

mm-r^tz^om^f-mmtLx. !&mzmcxmi^^*i 
[o o 8 1 ] ^xiz^ m^ommwmo^mjihyWzmi^ 

\Z'^l^xmBM't^o 

[ o o 8 2 ] mm^cD^M 1 iy—^—^mt<nm\z 

7. 9>Sl^L5 14. 5nm) , U O A • t-:^-^ U— 
if— (6 3 3 nm) t* (T^mft: ;ue— U— 

> h3tf£(t-eii/d: < l^n t - U > h3t^ {Sffi-r c 1 1 
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[0 0 8 3] *fgB^ro3t«l)^*ji-C'filffl$*l.43tl£gi4 

'tCSa^^^-ti-A^ilS^+t, fflL>f)*xi>o KIT. m^^<r> 
jta52t Lr#«(*U— tf- (fSffiSES? 8 O nm. il 

^t*-A) , fflffl3fero3feaSl t L-C^U'!?/. • 

—■ y*— (SlfiiKge 3 3 nm. f— AlSg 2 mm<0**0 

^^mf- 8 «)li^^t>■a■^ffi^.>fca^l:I■^L^-c^l6^B^l 

[0 0 8 4] ND-P ^ )U^ — 3{t&i'Lt&We^tUl'' 
[0 0 8 5] v'A'-y5'-4(±, WiSPiti: L-caSISISU 

3t©3tas 1 j!)</<;ux*s-r -5 u— tf— -efc y , -tro/^^u 

[0 0 8 6] •>^?-y^'-4^Clffl-r-5«^, 

(AO) SiSlfJEcif*, v^-y^'-SftroftaiiSS^Sli 

[0 0 8 7] ¥Sia^5l*, C<D*^fi^^||l-fcL^r, * 

3fe!iS$sa#m«t.-5fc«>i3fflL>*4,«)T-fey, jt^iij 
I^SS IciSS Bjfil-C' i> . 

[0 0 8 8] at^aigl 1 iS^lfZZlt. *f|B^03t • 

fctol-fflt^b*1.■5. it^tiJlli 1 fcJ:i/:2 2ro}eseiiff 

[0 0 8 9] SaiH3fe«ttJSl 1 fcJ:i;2 2(OS3t<I^li 
:j-i^D7.3-:^1 OOJEcfroffe. ADSJfiSta^kfjL 



[0 0 9 0] 3t;1^S6l*, BiIfS3t!^*T*$eSLr 

tror-fey, *siB^ffl)3t$y®*5ifcJ:t;at«ijffii^s*li 
f-Ax:^y -v^-. l^<i3tf-A7.:/u -^/^i-. 

[009 1] m3tU>X7l±. {g#3tfcJ:t;Sil®3felc* 

•ri.fci6(7)ta)-efcy, *feM(D3t*qffli*5ifc*i/3t*fl 
w^sa)iij£ic!ei>^JtfgB«j5E^^(o— ^T-fcSo mat 

[0 0 9 2] croiiJSJK®-ci**jtu>X7i:U"c. <g 

[00 9 3] S3tU>X9(*. lRm*+LT3fe^m^s-8'^ 

iSJ^®l-^^J:ai~, mi5^3tu>X7roggpaj;y/jv 

$L^§aPlfc©U>X$fflL>^c:i:lcJ:o-C. Jt^^C*^ 
* -eStg^H fc * t;/* fc list JfeffiSSEK * *ifcg#3t 

i^mm.Bi < LTU y ai-r c t a<t- ^ ^ussi^ 
ISO. 4fl)Sf»^u>x^ffli.^f=, -r^f*5*., mjtuv 

X7(DiBP»J: y S3tU>X9<OiBPa^/h$ <-r4C 

< si+feMUJcoife^^^sij Lraz y 

>XBapskA<:^#<-ct. «sy 1 g^Atifcy, jt^ai 

< L■c4,aL^ci:(±L^3*r•t^f^'', ^x 
fa'<.5J;5lc. m3feL/>X7fc.i:l/Sjtu>X9roft*D 
yicDflSa^ffltN^cttRTtg-c-fe^ (ltJ£}^Sg4# 
eg) . 

[o o 9 4] jK:gss?2liS:?-<';i'^ — 2 oli, me 1 <D 
gS«fig-C'*SEBJ<03tMffli:^^$3l!g-r*fctf)l::!g5>^<D 

ge««si^ro-oT?fcy, mnf/tmm=f-^<Dm-<Dift 

i^^BSyai-rfci^xO^Sro— LTfflt^e,;h.•5c 
[0 0 9 5] ie:^©m'5f-5ti#5ti:SfHa)3fet^«-g|-r^ 

O -I? 5 ^-)if if ^ ffiffl-r * Ztt^X'^^o 
[0096] 061 (D3gS«fiEr-fflL^ 

a^-f 2ot LTi*. mmtit<oi&K^m<D^i^ 
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[0 0 9 7] ]ii±(r>j^oumf&mmt)^i^fS.^me ^otft 

^^SICfc^.^-C, jfeaSi A^t.ttltStT.fc^ll^jtOjtf- 
SiSa 5 |:i J: o T $ *l S . 
[0 0 9 8] ¥Siam5ICj:o-C^il)*4xfc»1^3t<0- 

3fe^ig^8lcASfr-SMffli3t<D3fe^JS^«:B#ma 
■7—^0. 5mW<fl^L2 5mW©ffifflT»ia0Lfc, 

[o o 9 9] #2iafii5-e»iii • Riittitzmmmt. 
ift*:sti-csa^$*L«o MMjt^fg^8$iiiaLfc$ij» 

jt©3tt*-Ald:, «3teU:/X9*aifiLfcS, «««« 

Sja:7<;u^ — 2 OIZj:oTjgBf*+l.-&„ 
[0 10 0] 3fe3S2A>e.ailt$*tfc1S#3t03ttf— A 

X 9 * :? -r - 2 o ^ Si© U f=m. 

S2 2l-TS3t$;h.-5). 

[O 1 O 1 ] S6 1 (D3t^^S^ffll-^r*IBB^<03t*^lffll 
^Ji^HliSL, 06 2j3J:t/l2|6 3IC^-rJ:3«f3t^« 
S^b^iliilLfc, 116 2 j3J;t;E6 3I-^JL^■C, 1 1 1 
lijfe^aiSl 1fl)S3fe<l^, 2 2 2*5*0:2 2 3li3t«S 
aiSl2 2(OS3t(t-l-T-fcS, 5tgiaill2 2(DS7t<i-i-2 
2 2©f9C,*L*«#i: 2 2 3(©St,*l,^)Ji$£0«tM4. 

[O 1 O 2] @6 1 <D^MiE^IC^^L^-CI*MS3t¥*^ 
8lcfti|ffll3fei:«-l-3tt*iRmLrASt*-t*-CL>«A<. ift 

^8cDm3t^>X7lciat^R^f (jtcoAStfiii) ics:s-r-5 

gA<M'>-r*^|pJ<DitetES2 2 2A<aS$tL-5. 

8(Dg3t^>X9lciat^Rlf (jtcoajttffia) icss-r 
^t. Sirs23t^ig^8 5SiaLfct!ri3^i^3fe(oa*M+ro 

!*g*<ti::*:-r-5:*|S]®5tJSg2 2 3*<!l^$tL?,. 
[0 10 3] ca)J:5<f3t(CSA<*i:-SS^©Sf$ffllz-o 



<bi- -s c t i=Ea-r t © t jta? * o 
[01 04] cc-e, m-oi^^X'isiMititzmmiftt 

;«T ^ ^ J. X - ^ ^ Ift ff fclg ^ f (0 ± ic^Mit^m^^ 
8^B{yM(+r±IB<7)J:3lciKll$-li-'Sfl6, ^jtUVX 

3t/ <;ux a>/ ^ 7 -ffig ^ ^ ;t T^i ^es ^ $ -B- -5 :^ 
a, m3feu>X7(D«a(cfSfi^?6^a<75:*:#tNtro*ffl 

^C^:$fflL^■SCi:A<•^#S. 

[O 1 O 5] gl6 1 a)^t!^^a^fflL^r*l|B^<7^3t$lJ^ 
^ji*IIJ£L. 0 6 2*>J;l/@6 3I-^-rJ:5'tf3fe^S 

[O 1 0 6] *-r. MPifeOjtt'-Airfi^Jtrojtet*- 

^Fc SJS-yj:^!-, ^4x^4x<D3taiA^t)a)3fea, 

«S6, isi^ifm^i'>X7 mumLtz, tits, m^m 

^'-2 0ro«St6$jjS^Lfc„ -rtct?*., 3t3S2S;BWU 

[0 10 7] ^tfc\ HKme-Ags/jxiia m^Fc ) 
t ^Spti^m^ 8 ©fisii^ ^ ^ib * i± s fefc o r 
(±, KJiTi=^-r:&a*fflL^f=, -rut)*!, i(i3tu>X7 

fcJ:l/g3tU:^X9COFBlPS (d78+d89) $^@SLfc* 

ISIS!3fegs^^8<0«ia*3t«l^rSiH3^i!lL, MMjfe^^ 
^8i:«3tU>X7(0ffi!l$^<b$-B-, l^-(7)3fe»T-i|R 

^ $ +tfc*inai3t fc <t i/<i-i-3tco^^{aa t mm^^m^ 
[01 08] mrm^im^Fc ^mm^i^m^s<Dm9t 

0'^X7m^Zt&S.LtzW|■^lZ■Oi.^X^^^o C<7)Ji^ 
*iJ9P3tO:SJK 1 1 1 lcS4-r-S<i#3fe©fES«JK2 2 

2^H6 2ic*-r, 

[0 10 9] •>\y^-^imctz^mx'mmtft<otkmi 
3fe!^m^^8-^ii^3fe^gB|fr^i:. 3feeiajii2 2©{i^ 
[0 1 10] mm 12 ^-fct^■c^>■v•v■S'— 4$ggaL. 

3t^^^ 8 S?<Dm^5feA<eS L T L^ ^1 <D i: (^-03t» 
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[0111] KSi 1 3 ^^fcl^rv■v*v5^ — 4^Ki:. 3t 

^^^8-^(D*jeP3feBB|t$ji:y)Si:3t«ltbJS2 2(Dli^ 

gB#Fp1(± 3 -7 ^ ^ P S?*>Sr' fe o fco 
[0 1121 t4 ^Cfcl^rv-V*V^ — 4^g§ttL. 

[0 1 13] ^SJt6 lcfcLNr3fe3S2$>B!irr-r4i:3fett 
ajS2 2(7)th:tlfif£TL. UK;uc-^Mofco 

[0 1 14] ;:5^txT'. ffifs^^Fc imm9i^m^8(D 

g3feU>X9(|i]lzgSL/cii^l::oLN-Cifc-<'So -OS 

^0). *jffli3fea>a6J^i 1 1 ics*-r-sfi-^3tea>isS;Kfl^2 

2 3^S6 3(C7rf o 

[0 1 15] i^^^^y^-A^mctz^mx*mm%(Offtm 

l^iSWL. 3Rl^T'. mnt] fcfcl\T3t;lg2$^.«rL 

[O 1 1 6] ^^J t 2 ICfcl^TV'A'*y^ — 4^gBi&L. 
8 WSBa>ffi-^3t A<e» L T l> -5 <!: l^-OjfeiS 

-^*]»3t*i|xs: - ^<i:3fe«ia3S2 2a)(t^5iitfi 

[0 117] B#SJ t3 l:ifcl>rv-v^;/^ — 4^F^ 5t 
j¥;fR^8-Na)*Jffll5feg^St*ihift»-5i:3fe«mS2 2a)ffi^ 

s^Fsiii 3 V ^ p 8?*jsr* & o o 

[0 1 18] B*^J t4 l^lfcLNTv/'^^V^' — 4^^ifeL. 
A-saSSLfco 

[0 119] KSIte l3fcl^r3tffl2$}B^T■r-Si:*«^ 

[0 12 0] ia±^«ti^^«i:. K^3fe^^^8-s. 
3t*l!6 2*/--li^6 3(7) 1 1 1 IZ^-rcfe5<i:atJf^T*^ 

^feCO^itSig ^ ^ - ^ - L T ^-r 5fe^ttS^ 2 2 (D ai ^ ;«}|^ 
line 2 CD 2 2 2*fr(igl6 3 (7) 2 2 3 (Z^-T «*: 5 IC. 

SC^ (3fe . 3fe-e3t&^iS-r*C<i: 

[o 1 2 1 ] ^cfc. *jep<07fea)^a(z^ti^-r-5){i-^3fe(D 
5fe5iJga)^<b(Dgg(i. t5fa(Z)3t«ias2 2cDi±j*uK 



[gfcl ] AT = 1 O 0 [ (A-B) (A-C) ] 
AT' =1 OO [ (D-A) / (A~C) ] 

\z^r>xm&m{z.]tm.'t^z,th^'Q^^. ccr*. ai* 
m%^mm\zmm\^fzm^(r>^^^^z z<r>&:h\y^ 

}W CI*<i^3tea)3taS2*>B*rLfctt®(7)3t«mS2 2 

[0 12 2] Jl<D0ll^Cfct^T. SUfflJ^feOAIt/^':?-* 2 
OmW^L. ffiS3t^¥«^8*»aLTe^3fea>3teJSS 

ffi]^<DJ^;gCD^^* ATCDS:^{i(i8 4%. M^bMtCD^ 

^?fe5iijgA<iiAa-r*(»i^a)iSga):^$* AT' a)S:^fil 

(i3 5%T*feofco 

[0 12 3] ±iea)ckeiciame-ixgA<S/hi:?^a:'g)i4 

(D^Sg^^#^Ct7^)<-r:^^o C(DJ:5^i:3fei;S^g^^b(7)± 
e- A Bf ffi ic fc (t jteaiS^J'^CD^^bcDffl^ *f7 o 

«?tU>X7(Dg|Pia (*:||ffifl^S<7)iS^liO. 6 5) 
J:y t^i^^CBBPSk m^LiiO, 7 5) (7>t,(DlC^M 
L. 1 9^S?yHLs 5fe^tii§l2 2CDft+?y(C5^?t 
S^ffi^'JSS (^6 4) ^iftSL. MM7fe^^^8$S 

TSiriE5tajS»*si^sia)S3feffl3 1 (*jaiSS4m 

Lfzo ;I>j^$Sll^gl6 5. 6 6fc<^t/6 7IZ^-ro 

3 1 (^aB:g4mm) IC^* LTJg 1 mmCD||— OX 'j 

^:/h3 2^K(t. m-cox'j^y Kcom*:&ra. -Tfe+p*. 

06 4|Zfcl^r^X3!l^bi§Y(D^p]#lC. tS2 5x/mO^ 
-C7);^>j *V h3 3 $-SiS^T*3^il)$-li^r. 2ttOX'J 
KAMA'S 1 mm X 2 5 /imCD:l^f^(D^^iliaLfc5t 

5. 6 6fccfc0^6 7li. Jil±OJ;5(CLr. >^hU— V 

p X =1 — :;f ± (zieit S tt/cfi#5t07t A©T® 13 

BrffirtOfifi) 1*0 6 4<7)^,X)5l^t»Ji5Y(D^Ip](Di4a^C 

[o 1 2 4] Ei6 5fi. mm!ft^m^8\zi^m9tt)<xm 
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[0 1 2 5] E16 6(±. i|xme-AgA<g/J>i:«i:^iig 
m^.Fc ) *KS3feJ^m^8(7)m3tU>X7lcJfiU3r 

CO<1^5fe?iJt;!)<M'>-r'5rS]^(7)7tt£;g2 2 27b^'ll^$tL 

ffli3t5SSfcj:t/KS3t^«^8 tm^.(D&mmmzikn 

[O 1 2 6] 06 7 1*. iRSt:-AS;5)<fi/Ix<t3Ef-&<iB 

a>{i#3fe5SS*<iS:*:'r^fpi#03tJ«;S2 2 sA^S^sn 

S*^ M?W5fe^RB|tL^flMi^a)*/C>SP^a)3feaS (El 
6 5) J:ySi<*oTt^4a ca>a^. iS^3fee-ABf 

8$i^i&(ia(7)Bi«(ctt^¥-r^35><, mmmmmmcosL 

[0 1 2 7] i^ji±(Dmmf)^h>. mmt^ommiz^^m^ 
^(D^^mmm (attss) fixate- a (^tm) »t 

^mfftly:yX7<Dmn^<^^)t:k^<LX. %^mi-B 

L*L^. S/NltA<SL<S<3SoTL*5o 
[0 12 8] CJt^eUl] WIfi(7)^ [6] T-a^+i'&r 

p+i>:^pe;ua)^^ffit^fc{teiiSligj{^Si <tlB}t^izL 

x^h^jv'p^^nmAaynm (issi 2 0//m) 
/5£L. :Lcynm\zr:>l^xmmwm^ tmmz\^x%^^ 

(^PffiKS^trofcA?. *J®3t (;K:g6 3 3 nm) C05t 
^»Tg!Lrt,fi#3t (;«fi7 8 0nm) <D3t^g(i±< 



[0 12 9] CII!gJf$®2 3 **B^(7)?¥;®Jta):^;ifc<:fct/ 

*f<J WSM ic t > T ^feisg ^ :^ # < -r ^ /c a6 13 iifrfB*iJ 
BBStL. «ria*lffli5fefcJ:l/ffllH(i#3fea)-e*t^*t 

omiia)ii*S5J'fl37b<*-'t7X^fl7 <h O T l^ f- 
AOit^. l65tU>X7<i:i:-e. BB#fl2 0"CJR*:$ii- 
fr<t^(7)^^Fc i5^lz^3lt«>5telimfc«fct/;:gi®3 0(D 

[0 1 3 o] 

[iS2] £00 = A/ (7C • 0) 

m. g^PgfeO. 6 5) T'aS:l6 3 3 nm. t*— AlES 2 
mm(7)*iJia3t^i|RmLfc<S:^a)f— A^XX hCD^Soj 
Ol*1. 02/im. |5|»IZLT/:ftS7 8 O nm. hf— A 
llg8mm<7)fi-^3fe*i|X^Lfc<5:#(7)e— A'!7XX KCO 
¥SCJ0 ItO, 3 6 8/im (f$(SlHl5fl8#) il&tffSFiX 

So 

[ O 1 3 1 ] El 6 9 fC^f cfc 5 IC. -(i^3tfcc*:l/MfflI3t 

5feCD5tSS. 09:^1*^® L02 (*S r 2 ) CD43|z$!j^3fe(D 
-M^I^KtSL+I. LOU *fcl*L-l (^g r 1 ; 

ri ^r2 ) )b<a3ti:oTe«-r*a^. 
3fe5&tBT®L+i. Lou ^/ciiL-icDi^r+iA^-efesia 

a o 

[0 13 2] Si 0)7^-^ (i. -mt LT. ^JSJ^^I 
(Z)3£alCfct^T. «3tU>X7<tLT. mO&O, 6 5 
CDS^SM^*^^fe|U>X^fflt^. S>tU>X9^LT. 1^ 
□ SlO. 4<Z)S0^^U>X^ffil^. iiXme-AgA<^ 
/hirtc^aa (ii^) *KS3fe^S^8a>m3tU>X7 

Lfca5ifim^3tA<^{i^'r-&*ifii<o3tiSS2 2 2/»<eg* 
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LT±1. 2 mm Wnf$m L tzm-^CO. m-^9t' 
[0 13 3] f 3ti:*5*». i|R^**Vfcfi^3tefc.*:i;»IfflI* 



M^^ic (6 3 3 n m) O 
spfT»»aEK I /mm 



-1.2 



-O. 6 



-O. 3 



o. o 



+ 0. 3 



+ O. 6 



+ 0. 9 



+ 1.2 



^m^8(Ditt>^)\Z^ rtgP}^ffi)!)<»KSa>3fe^-tr;U8 0 

[o 1 3 5] cc-c. i^SBJ^ffi;b<»KSa)5fe^-b;Wi«»l 
[0 13 6] ( 1 ) 5t^**^x*fcl*53l*'7XS-iz;u 

8 O O (gl7 O) o 

[0 13 7] (2) 2ft(7)«**^;^^X--^-i^-fc.fci; 

^L/cafi£a)MVL3*3t^-b;u8 1 o (g!7 1 ) o 

[0 13 8] mi 0\Z7jkr^^U^^iS=p>^^fz\t?S^ 
802. ffi®*'^:^8 O 3fc<*:l/8 O 4. iS^lS. IS® 



*iJW3tfci:i;ffirffifl#3feCD3t»)&<^aMlc|^--<7)i:^. 
[0 13 4] 

[*1] 



m^tft (7 8 O nm) (Z> 
AT/% 



2 9 



6 O 



7 7 



8 1 



8 4 



8 O 



7 6 



5 9 



3 O 



^•^X8 o sfZcfcoT. ^^^j:^^^mf^m^m&8o 

m^^^^tziblzit. ii^7.1}UJLm\z^ Alt • tfil+S*'^ 
X8 O 1 fcj:t;8 O 2(D^ffittteJ:i:;^(TS*lftglCtt 

7;&^^«Ag8 O 6^ffii:r3£S$tl'5o SAP 8 0 7 

■r-scih. fe^iM*. SAP8 o 7^±r^xj[iDXT'iti: 

*<-t?#«o *J¥i**^;^*/cli^3?*'^xS'b;u8 0 0 

n^mi^tzi&^^f^i^^^mf&m^^m^^miz. B:<m 
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^M. mm. 3E7K. ^p;ux;U7^>K. >^>x 

[0 1 3 9] g!7 OiZTjk^iS'yT.mtft^'ilJi^S OOtm 

[O 1 4 O] S7 1 (C:^-r.^5?:i:*a5i^3fe^-tr;U8 1 O 

-8 1 4^2«C(7>«tt(DASt • aiS*®**^X8 1 Sfccfc 
t/8 1 5trSJ^. :ztl^^A/<v^:>8 1 2fcJ:U^8 1 
6*^LT@St*8 1 1 ^^lS8 1 HS^-v 
?^8 2 4fcJ:l/8 2 5lc:^v (E^-|±-r) ^ffll^TSS 

■rs^^or-fe-So m^^f^a i vizs^y^^itfcSA-gs 2 

2 feci: 1/8 2 3(i. @SI*8 1 7lcSlt/r»A?l8 2 
1. d'A/^'V + ^S 1 6lz|gltfc»A?L8 2 O. ;Jtet^T• 
Alt ■ asSt®*^X8 1 5fzi6ltfc»A?L8 1 QlCiii: 

Tfcy. ctLb(7)^A^K*ffiL-cjatta)5teiis§tt«afiE 
?a*?Esa58 1 a--^mxr^z,tti<v^^o Jtasps 1 

ElzAltL/ci:^3ttEgttjSii£!fe*$e}f^^5feS:g 

I*. ffla:B$a):;^^-Ht-8 1 8(7>B*izj:or*S$+v 

So 9"— 8 1 4. Alt • tf5lt®*'^X8 1 SfcJ: 

t/S 1 5. =rA/^*y:^>8 1 2fcJ:t/8 1 5. 

m^^s 1 1 fccfcuJ8 1 7\t. 'r-<X}&^(Dt^j^^\±m 

its ;SHi14. Sifltt. *>J:i;/*frl*]Rftttlzitx.S« 
®T'&Sje5^M;?)<fcSo *i*6*Ilc(i. x^-+f--8 1 4<^ 

Alt - aJlt®*r^X8 1 3fcc*:l/8 1 StLTIi, S3S 
^^•y-^T'TT. 'J—^ii^T.. i^-^*T 
^mLiS=y7.U if C03t^*-^ X * flgffi-r S C J&^r # S o 

So =fA/^'V*>8 1 2iDcfct/8 1 6(7)«S<i: LTIi. 

Ci:;&<r'^So SSt*8 1 1 fccfcl/8 1 7(iXi^>U 
SC<!:;5^r'^Sc 

[0141] laT. 3fe^^iF8i: Lr. ;'Stt3feJ5Sttja 



lc^cScfc5(cpssi$^x/c^3l*-^ASSl-tr;U8 o oizfrlB 

CDS [6] •r?S$*lS7'>h7*>'>^»tt:<7)v^7PP 
> ^ (S^ 5 X 1 o-3m o I / I ) ^ ;'^2K(7)3ti£ 

0-^-rSo C(7>li^a)5feJ^^^8CDSi^^X'<^ h;U^gl 
7 2lC^-ro C<7)3tJ^«^8CDffiifl^(**«iai3feO!)iftS 
(6 3 3 nm) "CI 6%. <l-^3fe<Z>afiS (7 8 O nm) 

-e9 1 %-e&of-o 

[0 14 2] zo^^m^a (»KM3te^^-b;u8 0 0) 
^HffiJf^^l a)li^<t|5]«^i:3t*]®^a (g|6 1) 

siig (j^iSFc ) trnm^t^m^acDik^mm^^TL 

fcci:t;:*:^^F*lliSfl^® 1 a)li^<!:|5l4ifcLTi@><fro 
f ^i-^3tCD5fe^2(!:L-C#»»:U— 9^- (SgS 
;'KS7 8 0nm. 3SS!*Stti* 6 mW. f— AfiJ^^CD 

r-^U'l7A ■ if- {mm^^&essnm. t: 

--AEg2mm<7)*^'i7Xtf— A) *5tU>X7i:L 

rf&*2of&. Bsaao. 4(DS«afflu>x^. g^t 
!feiu>x^ffli^ *5feu>X7tec*:r;^e3tu>X9(DrBi 

pa (d78+d89) Sa^Lfc**. 5fe^*T8^Lr<Z> 
5fe^-tz;u8 o o <hm*L/>X7(DSig^^^^b*-d-. (wi- 

tZo 

[0 1 4 3] *]eP3t(7)Alt/^'7— 1 Om\N<Dt^. 

3fe5^g;5<M'>-rSfS)^(7>j;S:Sa):^#* A T(0g:^fil(i9 

*AT' oS:*:{a(i3 o%-T?feofco ^ffc. Pmtftoym. 
^<ifi^5t^-b;urt<D7tlSSttfflfiE!^(DAItfli]iae(ca 

WpfecD/^o-* 1 OmWci:y4,:^#<-rSi:. 
i^-fe;UWSP<7>IE*±P^f*8i*!)Tliar-feof=o *fr. *J 

[0144] iti^mm 2 3 fi^^cDawizs-:? < tt^mm 

^^Otzl^. 1$BaBB5 3-1 3 7 88 4^^a. i^ggBg 
6 3-2 3 1 4 2 4-^i>ffi. fc<*: t/f^ggBg 6 4 - 7 3 3 
2 6-^^«(;)i5S^zStl^. 117 3lza^^7F-rJ:5?^c*:^ 

cma)^3ISSS6-tr;u2 7iz«y i 9imLfzm^9t(D 

5t;l2ANbCD^^t*:U— »f-5t (;'fi^S7 8 0 nm) 

itL. m^Ltz9t^^:&mmiRmi&y^j\-^-2o^mA 

LT5t«iailS2 2r*g3tL. Sift-tr^U 2 7 ^Si^ 

fflpfe^. lSltU>X2 6^ffil^rffltfe*1i-T.^ltLfco 
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3nm) . ND:7-f ;U$i — 3. V^^V^? — 4. ^Si^M 
1 *fctt3■efflt^fc<7>i:Pfi|Ot(7)^ffil^^)C<t)b<r^ 

So 

[0 14 5] fe^i:LTIillS£fl^ffi3<tl5l«[z«irIBO^ 
[6] T-SSF+tST^h^^^y v^D 
P>^>?g?]£^?t;"a-tr;U2 7lc3t^L-caS^Lf-o fe^ 

ii^C05feKfi 1 O O mlzS* LT 1 O 0<$CZ)3tSSfi 1 c 

1 (DSlt (5. 0x1 0-5mo I / I ) (ZiSSL> HSd 

oT. ^^m^ (i§iS-tz;U2 7) -^ASt-r-SSiJ^p^tT)/^ 

r7 — ^O. 5mW?:^:l^L2 5mW<D|ES'eiSSliL. fljffl 
3t^V'^^y^'-4$fflLxr0^aS*i±/co L/)^L^»:;{^<t>. 

-r^j:*^*). *jeP3fea)/^'7 — SO. 5mW^^:l^L2 5mW 

[0146] immmm 4 ] 7 4 iz{t^mmmm<D^ 

a«l/iKfcc*:i;iBafi. S7 4lc^^-rSJ:5<fJ^S!3fe^ 
^^8<7)te(::> ^'T-f/^-^. v-<^P5^ 

[0 14 7] 3t3Sl fc<:fci;2. N D^'^yU^ — 3. V'-t' 
':/^-4. 5feSlffiSSl 1fcci:t/2 2. ffiS3t^*^8. 

OOlz-^lNTIi^Jteff^® 1 (gl6 1) i:lll«<7>ta)SI^ 

[O 1 4 8] ^7 4lZ^-rc>:5 3feEaT?5^-<^n-r 

?tJtS5t«liilSl 1 r'^-'$^--rS<!:|5]B$lc. SiJ®3t<t 

m^^otft»^m*^^t>it^ztt)<X'^. me i cDsa 

mi ^(D^miztBl^Xit. ^^"pu^ v<?^=y-z^<D 
Ll^o ^tz. (i-^3tfc<fcI//*/r(±*)m)5t;&<3t3Sl fc<i: 

i;2--.My. 3t3i3sai3SiKSS-^^sa5SS(tsfc 
s. ^tL^4x3t^i fccfci;2(7)«tjicisitrtai^o 



[0 14 9] 5tKS-a^-t±/rfi-^3tfccfct/M®3feS- 
Iw. 117 40<i:3^^:i^alCfct^TIH]®M1 5fcci:l/l 6 

^ffiSSjbWd:^ 1 5 HS35<^ i: IHl®ftT*l*-€-(Z) 

[0 15 0] gi7 4lCfia^f **l3(7>3t«iJfflJ 
gaicS3txTME3fe^m^$Si^Lfz«. S§fifcLTlx< 

[0 15 1] (1) 5t«saJS2 2a>^B5ic«y 1 g^s 

[0 15 2] (2) Rgitfiija>[Hi®ai 5a)gapftcfcy ti 
S*ffl9a)PDffiai 6 coBgpft$/h*<f -6:^17*0 

[0 15 3] (3) raitfiqcDOfl^^l 5CDg8Pfti:y t, 
g2 2(D^«5l:iSRy 1 9SSitS:^;io 

[0 15 4] 07 4ic«ij^-rs.fca3t»:. *aiMa)3te«iiffl 
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